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         Module 1: Supply Chains and Strategy

         
         
         
         
            
            
            Module 1 in the APICS CPIM Learning
                  System, “Supply Chains and Strategy,” focuses on setting the context of
               supply chain management and then addresses early direction-setting activities. These
               activities form a key input to planning and inventory management for services or for
               manufacturing planning and control (MPC). During strategy setting, the
               organization’s leaders make decisions that will have long-term effects on
               operational planning, execution, and control. These decisions can affect what
               products or services operations will be capable of creating and how it will create
               them (e.g., the manufacturing or service environment that is developed). They
               include priorities, such as the need for cost-efficient production or
               environmentally sustainable operations, that affect operations policies and
               processes.

            
            
            
            This module has the following sections:

            
            
            
            
               
               
               	
                  
                  
                  Section A, “Supply
                     Chains, the Environment, and Strategy,” starts with an overview of supply
                     chain management and its environment and then provides overviews of the MPC
                     hierarchy (this hierarchy serves as a guide to the key processes discussed
                     in the course) and the Supply Chain Operations Reference (SCOR) Digital
                     Standard. The section also includes a strategy road map that reviews the
                     overall strategic planning process.

                  
                  

               
               
               
               	
                  
                  
                  Section B,
                     “Strategic Scope and Objectives,” discusses strategies for changing an
                     organization’s size and scope. This includes tactics such as
                     diversification, globalization, and vertical and horizontal integration.
                     Then the section shows how the requirements of key customer segments help
                     determine the organization’s competitive priorities and strategic
                     objectives.

                  
                  

               
               
               
               	
                  
                  
                  Section C,
                     “Developing and Managing Organizational Strategy,” discusses generic
                     strategies used to create competitive advantage, such as low-cost and
                     differentiation strategies. Then it discusses how it is important to
                     determine whether a strategy as executed is resulting in order qualifiers
                     and winners.

                  
                  

               
               
               
               	
                  
                  
                  Section D,
                     “Functional and Operational Strategies,” addresses how to determine
                     operational technology choices and covers cost-volume-profit, break-even,
                     and sales mix analyses. Then the section focuses on the most critical
                     element of strategic planning and management, alignment (of capacity,
                     manufacturing environment, marketing, supply chain, and facilities). The
                     strategic planning process is repeated at the operational level, translating
                     strategic goals into operational performance objectives and action
                     plans.

                  
                  

               
               
               
               	
                  
                  
                  Section E,
                     “Environments, Types, and Layouts,” examines the tradeoffs of process
                     choices with the product-process matrix and service tradeoffs with the
                     service design matrix. Various layouts are examined.

                  
                  

               
               
               
               	
                  
                  
                  Section F,
                     “Performance Monitoring and KPIs,” focuses on tools used to measure and
                     control performance, first at the strategic level and then at the financial
                     and operational levels. Tools such as KPI trees, maturity assessments, SCOR
                     DS performance attributes and metrics, and the balanced scorecard are
                     examined.

                  
                  

               
               
               
               	
                  
                  
                  Section G, “Risk
                     Management,” addresses the basic risk management process and provides
                     examples of supply chain risks and how to manage them.

                  
                  

               
               
               
               	
                  
                  
                  Section H, “Capital
                     Equipment and Facilities,” goes over business planning and capital budgeting
                     goals and performance and then addresses total productive maintenance and
                     compliance with health, safety, and environmental regulations.

                  
                  

               
               
               
               	
                  
                  
                  Section I,
                     “Sustainability Strategies,” focuses on the principles of sustainability and
                     how sustainability affects business and operational strategies.

                  
                  

               
               

            
            
            
            In this module, you will find case studies that apply the
               information discussed to a variety of businesses. These case studies will make the
               module’s general concepts and techniques more alive and relevant to your own work.
               The case study businesses are used throughout these modules to tie your learning
               experience together.

            
            

         
         
         
         
   
      
         
         
         
         Section A: Supply Chains, the Environment,
            and Strategy

         
         
         
         
            
            
            
               After completing
                  this section, students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Describe the supply
                     chain and external influences on it

                  
                  

               
               
               
               	
                  
                  
                  Understand how the
                     manufacturing planning and control (MPC) hierarchy shows the big picture of
                     planning and executing manufacturing or service provision

                  
                  

               
               
               
               	
                  
                  
                  List critical
                     requirements for successful business strategies

                  
                  

               
               
               
               	
                  
                  
                  Outline the process
                     used in strategic planning and management

                  
                  

               
               
               
               	
                  
                  
                  Explain the role of
                     the company vision, mission, and values

                  
                  

               
               
               
               	
                  
                  
                  List industry
                     features that should be identified when developing strategy

                  
                  

               
               
               
               	
                  
                  
                  Describe how to
                     conduct a competitive analysis

                  
                  

               
               
               
               	
                  
                  
                  Describe the
                     information gathered through using the five forces framework

                  
                  

               
               
               
               	
                  
                  
                  Distinguish between
                     levels of strategy, including business strategy and business planning,
                     functional area strategies, and operational strategies

                  
                  

               
               
               
               	
                  
                  
                  Analyze industry
                     attractiveness factors

                  
                  

               
               
               
               	
                  
                  
                  List key internal
                     information to be gathered

                  
                  

               
               
               
               	
                  
                  
                  Describe internal
                     and external environment tools, including resource and capability, SWOT,
                     value chain, and product life cycle analyses.

                  
                  

               
               

            
            
            
            This section introduces the supply chain
               management environment, and it shows how manufacturing fits within this highly
               interconnected network. Then we provide a high-level overview of the manufacturing
               planning and control hierarchy, which is a model of how supply and demand influence
               and restrict the production planning and execution processes. This model serves as
               a
               road map to the course. We also provide a road map of the Supply Chain Operations
               Reference Model Digital Standard (SCOR DS), a standard set of processes, metrics,
               practices, and people skills for assessing and then improving supply chains by
               getting everyone moving in the same direction.

            
            
            
            After that, we introduce you to strategy and
               the strategic planning and management process and then delve into the first steps,
               external and internal environment scanning. The tools discussed in this section
               uncover information used to develop business strategies. They can also provide those
               engaged in developing operations strategies with a deeper understanding of their
               external and internal environments.

            
            

         
         
         
         
   
      
         
         
         
         Supply Chain,
            MPC, and SCOR DS Road Maps

         
         
         
         
            
            
            A supply chain is a complex network of organizations that
               rely on upstream and downstream parties to provide overall value to
               customers. Here we provide a road map, or overview, of the basics of supply
               chains to help you understand the broader context of your activities. The
               operating environment for a supply chain requires that supply processes
               respond to changing customer expectations, government regulations or
               sanctions, political and social pressures, economic conditions, and global
               and domestic competitors.

            
            
            
            After introducing supply chains and their
               influences, we then present road maps of the manufacturing planning and
               control (MPC) hierarchy and ASCM’s Supply Chain Operations Reference Digital
               Standard (SCOR DS). The MPC hierarchy is the overall process of moving from
               a strategy to actual production and service provision after considering both
               demand and supply requirements at multiple levels. MPC is used in this
               course as a road map to the primary processes that CPIMs need to be able to
               perform. We will refer to it repeatedly so you can place the more-detailed
               discussions into the overall big picture. The SCOR DS model provides a set
               of supply chain processes along with related metrics, practices, and
               technologies to help organizations envision and then execute their chosen
               supply chain strategies. This model has been adopted by numerous
               organizations since its introduction in 1996 to help them use data to drive
               their supply chain reengineering and continual improvement efforts.

            
            

         
         
         
         
         
            
            
            Supply Chain Road Map

            
            
            
            
               
               
               Manufacturers form the core of a supply chain that
                  stretches from the most upstream raw materials, through various tiers of
                  suppliers upstream and through a downstream distribution function (which may
                  include retailers), until it reaches the final customer (who could be an
                  individual or an organization). A manufacturer may have multiple supply
                  chains to reflect differences in source materials or production or
                  distribution methods. For example, a vehicle manufacturer may have a supply
                  chain for new vehicles and a different one for after-market parts and
                  accessories.

               
               
               
               The ASCM Supply Chain
                     Dictionary defines a supply
                     chain as

               
               
               
               
                  
                  the network of
                     suppliers that deliver products from raw materials to end customers
                     through either an engineered or transactional flow of information,
                     goods, and money.

                  

               
               
               
               While the supply chain concept is
                  oriented toward producers of products, even pure service organizations will
                  have suppliers and customers and thus will form a supply chain. The ASCM Supply Chain Dictionary defines a service industry as follows:

               
               
               
               
                  
                  1) In its
                     narrowest sense, an organization that provides an intangible product
                     (e.g., medical or legal advice). 2) In its broadest sense, all
                     organizations except farming, mining, and manufacturing. The service
                     industry includes retail trade; wholesale trade; transportation and
                     utilities; finance, insurance, and real estate; construction;
                     professional, personal, and social services; and local, state, and
                     federal governments.

                  

               
               
               
               Professionals who work in the fields of
                  production and inventory management might be called supply chain managers,
                  operations managers, or materials managers, or they might have more focused
                  job titles. Organizations might have supply chain managers who have a
                  broader focus or other job roles that focus on production and inventory
                  control. Regardless of how the organization does it, both the overall supply
                  chain and production and inventory control need management.

               
               
               
               The ASCM Supply Chain Dictionary defines supply chain
                     management as follows:

               
               
               
               
                  
                  The design,
                     planning, execution, control, and monitoring of supply chain
                     activities with the objective of creating net value, building a
                     competitive infrastructure, leveraging worldwide logistics,
                     synchronizing supply with demand, and measuring performance
                     globally.

                  

               
               
               
               Exhibit 1-1 shows
                  how a supply chain is composed of various entities that each have upstream
                  partners (toward the raw materials end of the chain) and downstream partners
                  (toward the final customer). (Note that B2B refers to business-to-business
                  e-commerce.)

               
               
               
               
                  Exhibit 1-1: Flows of Information, Cash, Strategic Requirements, and Materials/Services[image: A supply chain flowchart, detailing various processes and entities involved from suppliers to customers. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               The ASCM Supply Chain Dictionary defines upstream and downstream as follows.

               
               
               
               
                  
                  Upstream: Used as a relative
                     reference within a firm or supply chain to indicate moving in the
                     direction of the raw material supplier.

                  
                  Downstream: Used
                     as a relative reference within a firm or supply chain to indicate
                     moving in the direction of the end customer.

                  

               
               
               
               The exhibit shows that a supply chain provides
                  certain distinct functions, such as supply, consolidation, manufacturing,
                  distribution, wholesale, and retail. These are called echelons. An echelon
                  can contain many entities that are serving that particular supply chain
                  function, but it is still just one echelon. A given supply chain may or may
                  not have or need a particular echelon. If an echelon adds more value than it
                  costs, then it is value-added and should be part of the chain. If it
                  consumes more value than it adds, it should be eliminated. A consolidation
                  warehouse may add value, for example, if it reduces transportation costs by
                  more than the cost of the warehouse, including the profit it expects to
                  make. Value can be in terms of improving a material through further
                  processing, or it can be in terms of a service, such as getting the goods
                  closer to the point of demand.

               
               
               
               The next thing to realize is that a
                  supply chain is always centered on the organization. If an organization is a
                  manufacturer that acts as a supplier to an auto plant, for example, a
                  graphic would show the suppliers upstream (and perhaps even their suppliers
                  further upstream), and the auto plant would be a downstream B2B customer. A
                  supply chain can have a large number of supplier-customer relationships
                  within it.

               
               
               
               The bottom of the exhibit shows that
                  direct-to-customer interactions could occur beginning from any echelon
                  point, such as a computer graphics card supplier selling graphics cards
                  directly to end customers through a website. Many supply chains provide more
                  than one path for selling products or services, which is sometimes called
                  omni-channel distribution.

               
               
               
               Several primary flows need to be
                  managed from the perspective of an entire supply chain rather than being
                  individually optimal but ineffective overall:

               
               
               
               
                  
                  
                  	
                     
                     
                     Flow of information in both directions

                     
                     

                  
                  
                  
                  	
                     
                     
                     Flow of strategic requirements upstream from the customer

                     
                     

                  
                  
                  
                  	
                     
                     
                     Flow of cash upstream for primary flows and downstream for returns

                     
                     

                  
                  
                  
                  	
                     
                     
                     Flow of materials and services downstream for primary
                        flows and upstream for returns

                     
                     

                  
                  

               
               
               
               The primary flow of materials and
                  services is from left to right as materials are processed and services are
                  performed to add value, including the important distribution function that
                  adds value by making goods and services available at the point of
                  demand.

               
               
               
               Product returns flow in the opposite direction.
                  Returns of products that end customers don’t want or that are defective are
                  not the only returns in the supply chain. There can also be B2B returns
                  across the supply chain; the graphic shows that returns could be initiated
                  from any downstream point, such as a manufacturer making a freight claim and
                  returning damaged deliveries from one of its suppliers or a distribution
                  center returning unsold inventory as allowed by contract. The supply chain
                  for returns is called reverse logistics; this system often needs some
                  investment in planning and infrastructure to keep it efficient without
                  disrupting the forward supply chain. Reverse logistics has become an
                  increasingly important topic, especially in the context of sustainable
                  supply chains, because it plays a role in the recovery of hazardous or
                  valuable substances at the end of a product’s life. For example, Samsung
                  provides a box for shipping back empty toner cartridges so they can be
                  reused. In the Netherlands, 95 percent of a car is recycled at the end of
                  its life. Cell phones that are traded in are often remanufactured by adding
                  new external cases and sold again.

               
               
               
               As goods flow downstream, payments for
                  the goods generally flow upstream. (Refunds are obviously the exception.) In
                  addition, information flows between partners in both directions. Information
                  on demand and design or other product requirements flows primarily upstream,
                  but this could become more of a collaboration or conversation and go in both
                  directions. Similarly, information on manufacturing capacity or inventory
                  might flow both ways.

               
               

            
            

         
         
         
         
            
            
            External Influences on Supply
               Chains

            
            
            
            
               
               
               Major external forces that impact supply
                  chain strategy include customer expectations, government
                  regulations/sanctions, the political and social environment, the economic
                  environment, and global and domestic competitors.

               
               
               
               
                  
                  Customer Expectations

                  
                  
                  
                  
                  The product or service
                     features available in the market at a given price become a baseline
                     for competitors in that field. Customer expectations can take the form
                     of rapid design, product requirements, prices, specific lead times
                     (the time from order to arrival), quality, delivery frequency,
                     dependability, product and volume flexibility, and aesthetics. These
                     expectations create what are called order qualifiers or, if they
                     result in a purchase, order winners. (These terms are defined
                     later.)

                  
                  
                  
                  Two forces keep
                     order qualifiers or winners from being permanent features. First,
                     different customer groups will have different priorities and thus
                     different ideas of what is best value. Second, new products, features,
                     and services—like a faster processor or rapid delivery—quickly move
                     from the category of order winners and into the category of order
                     qualifiers as competitors also adopt them. This helps explain why
                     product life cycles are shrinking, especially for innovative
                     products.

                  
                  
               
               
               
               
                  
                  Government Regulations and/or Sanctions

                  
                  Each nation has its own regulations related to
                     business operations or buying and selling goods within its borders.
                     Governments can also impose economic sanctions on other countries as a
                     way of applying political pressure. All relevant laws, regulations,
                     and sanctions must be understood, and plans for ensuring and proving
                     compliance must be made.

                  
                  
                  Common areas of regulation include taxation, movement of funds in and
                     out of the country, worker and product safety, worker and job seeker
                     rights, environmental protection, anti-corruption, and legal
                     liability. Understanding and complying with these regulations will
                     help the organization stay in business or possibly be a source of
                     competitive advantage if it can comply at low cost.

                  
                  
                  
                  Sanctions will have consequences
                     for organizations and supply chains with facilities, suppliers, or
                     customers in affected locations if the materials involved are part of
                     the sanctions. Sanctions can have far-reaching effects on economies
                     and supply chains.

                  
                  
                  In some
                     instances, supranational organizations have made navigating regulatory
                     and legal differences between countries easier. Joining a trade bloc
                     or treaty helps to standardize international trade regulations and
                     requirements. To that end, the World Trade Organization, the European
                     Union, and the Organisation for Economic Co-operation and Development
                     all have their own standards and regulations for trade, shipping, and
                     other shared economic concerns.

                  
               
               
               
               
                  
                  Economic Conditions

                  
                  
                  
                  
                  The economy will influence demand—or
                     lack of demand—for an organization’s products and services. Some
                     organizations diversify to include products that sell well in tough
                     economies. The economy will also influence market wages and the
                     availability of qualified workers. Long-term demographic shifts can
                     influence demand for particular products and services or the relative
                     age of the workforce (which impacts worker availability and cost and
                     skill levels).

                  
                  
               
               
               
               
                  
                  Political and Social Environment (Including
                     Sustainability)

                  
                  
                  
                  
                  The
                     political and social environment can shape societal expectations
                     regarding acceptable versus unacceptable supply chain practices. Such
                     cultural trends may then be reflected in individual customer
                     expectations and government regulations. Social pressure can be
                     applied at an organizational level through non-governmental
                     organizations (NGOs), some of which exist to enforce regulations. Some
                     NGOs are formed for the sole purpose of applying social pressure on
                     organizations to pursue a given political or social agenda.
                     Organizations need to research and understand their political and
                     social environment when shaping their strategies. Social pressure can
                     have both positive and negative impacts. Often this pressure can arise
                     rapidly and requires a timely but well-coordinated response to capture
                     an opportunity or mitigate a threat. An article on social pressure can
                     be found in the online resource center.

                  
                  
                  
                  A key example of political/social pressure is the
                     increasing push toward sustainability in supply chains. Customers
                     expect it, and various governments have created laws and regulations
                     related to sustainability such as for environmental protection, worker
                     rights, and community reinvestment.

                  
                  
               
               
               
               
                  
                  Global and Domestic Competitors

                  
                  
                  
                  
                  Competition
                     is now global thanks to the internet and the shipping container, among
                     other innovations. The internet makes it easy to find and assess
                     multiple sources for a product or service as well as conduct many
                     business communications at very low cost. The shipping container and
                     oceangoing containerships have reduced the cost of transportation to
                     the point where goods can be sold in most parts of the world at a
                     competitive price. While this can be a blessing because the firm can
                     market its products and services globally, it is also a curse because
                     few industries have only local competition today.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Manufacturing Planning and Control Hierarchy Road
               Map

            
            
            
            
               
               
               The ASCM Supply
                     Chain Dictionary defines manufacturing
                     planning and control system (MPC) in part as follows:

               
               
               
               
                  
                  A closed-loop
                     information system that includes the planning functions of production
                     planning (sales and operations planning), master production
                     scheduling, material requirements planning (MRP), and capacity
                     requirements planning. Once the plan has been accepted as realistic,
                     execution begins. The execution functions include input-output
                     control, detailed scheduling, dispatching, anticipated delay reports
                     (department and supplier), and supplier scheduling.

                  

               
               
               
               Exhibit 1-2 shows how the components of
                  MPC discussed in the definition interrelate.

               
               
               
               
                  Exhibit 1-2: Manufacturing Planning and Control[image: This diagram represents the integration of demand-side activities, strategic and business planning, priority planning, supply-side activities, and production activity control in a manufacturing environment. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               Key points about this system are as
                  follows:

               
               
               
               
                  
                  
                  	
                     
                     
                     Planning
                        occurs from the top down, meaning that every planning and
                        control activity links back to the business plan (the exhibit
                        includes this as part of strategic and business planning) and
                        ultimately to strategic goals.

                     
                     

                  
                  
                  
                  	
                     
                     
                     It is a
                        closed-loop system, meaning that capacity constraints are
                        considered when planning and controlling manufacturing. Feedback
                        in form of reports or action alerts enables plans to be adjusted
                        in the long, medium, and short terms. Similarly, execution can
                        be adjusted based on events before or during
                        production.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        supply side is concerned with capacity in terms of feasibility
                        and availability, while the demand side is concerned with
                        prioritizing the timing and order of work, especially to satisfy
                        demand from the most important customers or those with the most
                        acute needs.

                     
                     

                  
                  
                  
                  	
                     
                     
                     It is an iterative system,
                        meaning that plans start out in a rough state and are refined by
                        revisiting them multiple times as they become more and more
                        detailed and shorter and shorter in time horizon.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Strategic
                        and business planning is long-range and, of course, strategic.
                        Sales and operations planning (S&OP) is medium-range and
                        tactical, while master scheduling is medium- to short-range in
                        its planning horizon but is still a form of tactical planning.
                        It acts as a bridge to the operational level. Material
                        requirements planning is short-range and operational.

                     
                     

                  
                  

               
               
               
               Next we will review some major subsets of
                  this process.

               
               
               
               
                  
                  Strategic and Business Planning and Supply/Demand
                     Pressures

                  
                  Strategic and business planning
                     is shown at the top and should be viewed as a general category of
                     planning that includes not only strategic planning and business
                     planning, but also setting mission, vision, and values and internal
                     and external information gathering. Strategic planning and business
                     planning are usually considered to be inputs to manufacturing planning
                     and control rather than a part of it. Their outputs, the strategic
                     plan and the business plan, are the ultimate drivers of how supply
                     will be synchronized with demand. The business plan forms a bridge
                     between the strategic and tactical levels. It translates the strategic
                     business objectives into specific business objectives for the next two
                     to three years. The objectives that relate to the first 15 months or
                     so of these plans are used to guide tactical decisions at the S&OP
                     level. These drivers set the direction and goals that manufacturing
                     must meet.

                  
                  
                  
                  The graphic
                     conveys that the organization’s plans face pressure from two
                     directions: the demand-side activities and the supply-side activities.
                     The demand-side pressure is to ensure that all demand is satisfied to
                     maximize revenue; the supply-side pressure is a push back based on
                     capacity or what is feasible to do given available or planned
                     resources. The center is priority planning, where decisions are made
                     on how to meet demand to the extent possible.

                  
                  
                  Keep in mind that information
                     from the higher levels of priority planning will continually feed up
                     to the strategic and business plans and this feedback on what is and
                     is not working will be used to improve and refine such plans over
                     time.

                  
               
               
               
               
                  
                  Priority Planning

                  
                  Priority planning begins with
                     sales and operations planning, then gets more specific with master
                     scheduling, and concludes with material requirements planning. The
                     respective outputs of these processes are the production plan, the
                     master production schedule, and the material requirements plan.

                  
                  
                  It is during S&OP that the overall supply levels are
                     set. This is an executive-level decision-making process where the
                     supply, demand, and financial sides of the organization agree on a
                     consensus plan for satisfying demand in a feasible and profitable
                     manner. The inventory level for make-to-stock and the projected
                     backlog level for make-to-order are also planned at the product family
                     level within defined supply constraints. Notice the following about
                     S&OP in Exhibit 1-2:

                  
                  
                  
                     
                     	
                        
                        It is
                           the highest level of priority planning.

                        

                     
                     
                     	
                        
                        It
                           proceeds directly from strategic planning but is itself a
                           form of tactical planning.

                        

                     
                     
                     	
                        
                        A key
                           input is aggregated (summed-up) demand at the product
                           family level.

                        

                     
                     
                     	
                        
                        Capacity checks at this point involve resource
                           planning.

                        

                     

                  
                  
                  The key output of S&OP
                     is a production plan: a consensus set of numbers that the supply side
                     of the organization commits to produce and that the demand side
                     (marketing and sales) agrees to set as their sales goals.

                  
                  
                  The next level below S&OP is
                     master scheduling. This is planning over a shorter time horizon, and
                     the demand information provided is now at the detail level for
                     individual units. (These could be raw materials in a make-to-order
                     environment, components in an assemble-to-order environment, or
                     finished goods in a make-to-stock environment.) The key line item
                     output of master scheduling is the master production schedule (MPS),
                     which indicates what units to build in each period.

                  
                  
                  
                  Material requirements planning
                     (MRP) is the most detailed level of priority planning. While the
                     earlier priority planning steps estimate or determine independent
                     demand (i.e., demand based on forecasts and/or actual demand data),
                     MRP involves dependent demand calculations: demand that “depends” on
                     those orders in the MPS. MRP uses the quantities on the bills of
                     material and other data to calculate what raw materials and components
                     to pull from inventory or order from suppliers. MRP also calculates
                     when to purchase or release these items so they will arrive on
                     time.

                  
               
               
               
               
                  
                  Demand-Side Activities

                  
                  
                  
                  
                  The demand-side activities on the left of the
                     exhibit provide key inputs to manufacturing planning and control in
                     the form of quantities required. Quantities required come from
                     forecasting, demand management, and distribution requirements planning
                     (DRP).

                  
                  
                  
                  Consensus opinions of demand from the demand side
                     of the organization are provided to multiple levels of planning. At
                     the strategic planning level, this is in the form of totals such as
                     total projected sales revenues. Using this and other information, the
                     organization sets its strategic sales goals and forms a business plan.
                     Distribution planning is also an input to inventory and logistics
                     planning at both the sales and operations planning and master
                     scheduling levels. The information is aggregated into product families
                     at the S&OP level and at the unit level for master
                     scheduling.

                  
                  
                  
                  Forecasts of
                     demand can be made directly, or forecasts or actual orders can be
                     provided from downstream customers. An example of this would be orders
                     from distribution centers through DRP. Note that these orders are
                     shown being provided at the master schedule level, but any orders
                     already in the system at earlier planning phases will also be
                     accounted for at the higher S&OP level. (The graphic shows this as
                     an arrow pointing up to demand management and an arrow from there to
                     S&OP.) Demand management is used to prioritize this demand when
                     necessary. Demand management also estimates the impact of marketing
                     activities on demand.

                  
                  
               
               
               
               
                  
                  Supply-Side Activities: Capacity Planning

                  
                  
                  
                  
                  Exhibit 1-3 reviews the key information exchanged
                     between priority planning and capacity planning at each planning
                     level.

                  
                  
                  
                  
                     Exhibit 1-3: Priority and Capacity Planning Hierarchy[image: A flowchart illustrating the relationship between priority planning and capacity planning in a manufacturing environment. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  Resource planning is the first of
                     several capacity management activities that grow more detailed and
                     shorter in time horizon from this first long-term, big-picture
                     capacity check.

                  
                  
                  
                  Resource
                     planning can be conducted at several levels based on the time horizon
                     required for the given decision. It can be done at the strategic level
                     for the longest-horizon decisions, at the business plan level for
                     plans that are more specific to a business unit but that still require
                     a long planning horizon, and at the S&OP level for those plans
                     that can be implemented at the S&OP level within the time horizon
                     of the production plan.

                  
                  
                  
                  Resource planning can add value to the strategic plan, such as by
                     validating the need and timing of capacity requirements and by
                     recommending whether to expand capacity in advance of need all at
                     once, to expand capacity incrementally in steps, or to lag behind the
                     need. Resource planning occurs at both the strategic and tactical
                     levels. At the strategic level in the business planning stage,
                     resource planning could include plans for capital expenditures on
                     property, plant, and equipment and divestitures of the same as well as
                     other long-term things like software acquisition, workforce planning,
                     and training. At the tactical level, resource planning serves as the
                     capacity check for the production plan by validating the production
                     plan against existing capacity and can engage in any capacity
                     adjustments that can be done within the production plan horizon. This
                     can include staffing or contracting or equipment
                     acquisition/divestiture in line with the constraints set in the
                     business plan. Top management approval is required for all forms of
                     resource planning because implementing the plans involves capital
                     expenses or changes in operating costs.

                  
                  
                  
                  The output of S&OP after resource planning
                     validation is a production plan by product family.

                  
                  
                  
                  After resource
                     planning, the second level of capacity planning is called rough-cut
                     capacity planning (RCCP), which takes place at the master scheduling
                     level. RCCP is a check to see if bottleneck work centers and other key
                     resources such as critical raw materials or staffing will have
                     sufficient capacity. Once any adjustments are made, the output of
                     master scheduling is a master production schedule for each
                     product.

                  
                  
                  
                  The output of
                     master scheduling after being validated by RCCP is the master
                     production schedule (MPS). The MPS is a priority plan specifying due
                     dates and quantities for end items. In other words, it specifies what
                     will be made in each time period of the planning horizon.

                  
                  
                  
                  After RCCP, the next
                     level of capacity planning is capacity requirements planning (CRP) at
                     the material requirements planning (MRP) level. The preliminary
                     material requirements plan is sent to CRP in the form of planned and
                     open orders. These are translated into load on specific work centers,
                     which is compared to their available capacity. This highly detailed
                     capacity check looks at all resource capacities, not just bottlenecks.
                     Once capacity is validated by resolving any differences, the finalized
                     material requirements plan is sent to the execution
                     stage.

                  
                  
               
               
               
               
                  
                  Execution

                  
                  
                  
                  
                  Purchasing and production activity control
                     (PAC) are execution processes. This is where planning ends and
                     execution takes over. The material requirements plan results in
                     purchasing wherever resources are not sufficient. Purchasing includes
                     sourcing, ordering, and scheduling deliveries. The parts of the
                     material requirements plan that will be produced in-house become
                     inputs to PAC. PAC is used to regulate the flow of work through the
                     production processes, which starts with scheduling. Scheduling can be
                     used to adjust when certain orders are released for production or
                     final assembly. This allows shop floor management to fine-tune
                     production efficiency, accommodate expedited orders, or compensate for
                     delays, material shortages, or quality issues. As implementation of
                     the schedule is proceeding, capacity control is used as the fourth
                     level of capacity management. Feedback from execution is used to
                     control work center capacity.

                  
                  
               
               

            
            

         
         
         
         
            
            
            SCOR DS Road Map

            
            
            
            
               
               
               The Supply Chain Operations Reference Model
                  (SCOR) has been in use by a wide range of organizations since its
                  introduction in 1996. The Supply Chain Council created it, and in 2014 this
                  council merged with ASCM (formerly APICS). In 2022, SCOR received a major
                  consensus-driven update to represent a wider range of organizations. If you
                  are familiar with the model, note that there are now many differences,
                  including new metrics and codes for metrics. It is now called the SCOR
                  Digital Standard (SCOR DS). The ultimate purpose of SCOR DS is to design
                  supply chains that focus on satisfying customer demand. Anyone who has
                  registered on www.ascm.org can access this model for free.

               
               
               
               This model is explored in more detail
                  elsewhere, but it is important here to express that a model such as SCOR DS
                  and its integrated metric trees are essential for making sense out of a
                  complex supply chain.

               
               
               
               Exhibit 1-4 shows how
                  SCOR DS uses a symbol of two infinity loops to describe the underlying
                  processes that make up a supply chain.

               
               
               
               
                  
                  
                  	
                     
                     
                     Orchestrate—enabling a supply
                        chain strategy by internally and externally integrating
                        processes as well as through business rules, continuous
                        improvement, data and technology, people skills, network design,
                        compliance, and sustainability

                     
                     

                  
                  
                  
                  	
                     
                     
                     Plan—creating plans for
                        order, source, transform, fulfill, and return to operate the
                        supply chain; balancing requirements and resources; determining
                        capability gaps; and identifying actions to correct gaps

                     
                     

                  
                  
                  
                  	
                     
                     
                     Source—procuring, ordering,
                        and scheduling the ordering, delivery, receipt, and transfer of
                        products/services in a way that meets market demand and quality
                        expectations

                     
                     

                  
                  
                  
                  	
                     
                     
                     Transform—creating products
                        (including production, assembly, disassembly, or MRO) and
                        services to meet customer demand

                     
                     

                  
                  
                  
                  	
                     
                     
                     Order—managing customer
                        purchase attributes including locations, payment methods,
                        fulfillment status, or visibility

                     
                     

                  
                  
                  
                  	
                     
                     
                     Fulfill—fulfilling customer
                        orders by scheduling order delivery, picking, packing, shipping,
                        installing, commissioning, and invoicing processes

                     
                     

                  
                  
                  
                  	
                     
                     
                     Return—diagnosing, evaluating
                        entitlement of, and determining disposition of approved returned
                        goods from suppliers, distributors, or customers

                     
                     

                  
                  

               
               
               
               
                  Exhibit 1-4: SCOR DS Processes[image: This diagram represents a supply chain orchestration model. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               Note that these are processes rather than
                  functions, meaning that the functional areas or persons performing the
                  activity are kept generic.

               
               
               
               The concept of a linear supply chain is
                  useful in showing how there are various tiers of suppliers, manufacturers,
                  service providers, distribution centers, retailers, etc., that may be part
                  of a given supply chain. However, a linear supply chain is a limiting
                  concept. Even the term supply chain implies a linear flow, and many experts
                  prefer the term supply network. The infinity loops shown in the SCOR DS
                  process graphic instead imply that a supply chain is actually a never-ending
                  flow of processes that have no artificial beginnings or endings.

               
               
               
               The SCOR DS model creates a structure for supply chain
                  communications within your organization: upstream to your suppliers and
                  their suppliers and downstream to your customers and their customers. Every
                  party in the supply chain will have its own set of these processes. A
                  buyer’s “source” will be seen as “order” by the supplier. Exhibit 1-5 shows how SCOR DS helps
                  create end-to-end visibility and reinforces the concept of a network of
                  never-ending processes.

               
               
               
               
                  Exhibit 1-5: SCOR DS: A Series of Never-ending Processes[image: A supply chain continuum, highlighting the interconnectedness and flow from a customer’s customer to a supplier’s supplier. The diagram consists of interlinked loops, each labeled to represent different entities within the supply chain. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               SCOR DS can help transform a supply chain
                  from a linear supply chain into an orchestrated supply chain. Orchestration
                  helps the various tiers of supply chain partners create an effective supply
                  chain by helping to align related process improvements so the organizations
                  can develop compatible processes, metrics, practices, people skills, and
                  technologies. Note how the model is always centered on “your organization”
                  so that you focus on at least two levels out from yourself in each direction
                  (e.g., one of your upstream suppliers will have its own tiers of suppliers
                  and customers and so will place itself in the center of the graphic since it
                  is also a manufacturer in its own right).

               
               
               
               This process framework can be used for
                  business process improvement (to capture the as-is and to-be states),
                  performance benchmarking, best practice analysis (practices and technologies
                  that result in significantly better performance and help organizations start
                  out at least even with competitors), and organizational design (assessing
                  skills and staffing needs and aligning this information to internal
                  targets).

               
               
               
               Exhibit 1-6 shows how SCOR DS
                  has levels 0 through 4 in its process model. Level 0 is orchestrate. The
                  other six major processes are at level 1 of the hierarchy. Levels 2 and 3
                  are defined in the model, but level 4 is not. Organizations define this
                  level, and possibly even lower levels, using industry-, organization-, and
                  location-specific processes.

               
               
               
               
                  Exhibit 1-6: SCOR DS Hierarchical Process Model with Levels 0–4[image: A hierarchical breakdown of supply chain processes using the SCOR DS model. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               SCOR DS has four major sections that are
                  all interrelated to help define the overall processes in a way that aligns
                  with key business functions and goals. These are:

               
               
               
               
                  
                  
                  	
                     
                     
                     Performance. Performance attributes are
                        characteristics, such as reliability or responsiveness, that are
                        used to describe a supply chain strategy. Relative to
                        competitors or other benchmark organizations, organizations
                        select attributes to be at superior or advantage performance in
                        priority areas and set lower-priority attributes at equivalent
                        (i.e., parity) performance.

                     
                     
                     
                     Performance metrics help
                        translate business strategy into supply chain strategy,
                        benchmark against similar supply chains or internal targets, and
                        identify and monitor processes that are the likely cause of
                        performance gaps. Each performance attribute has one or more
                        defined performance metrics at levels 1 through 3 in a key
                        performance indicator (KPI) tree. A KPI tree is a hierarchy of
                        KPIs where each lower-level metric serves as a diagnostic for
                        the higher-level metric. Strategic-level KPIs are often
                        aggregated from more specific tactical- or operational-level
                        related metrics so that tactics and operations tie back to
                        strategic priorities in a measurable way. The metric set as a
                        whole can then measure the ability of processes to achieve the
                        strategic objectives of the prioritized performance attributes.
                        Organizations adapt SCOR DS metrics as needed to allow them to
                        be calculated using the data that are actually available in
                        their databases (or will be after they make improvements).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Processes. Processes are standard descriptions of
                        management processes and relationships (see Exhibit 1-6). Processes help capture the
                        consensus view of the as-is (i.e., what we do and how we do it),
                        the what-if (i.e., scenarios), and the to-be (i.e., what will we
                        do, where and how will we do it) states of processes. Each level
                        of additional hierarchy helps show how individual processes are
                        configured to enable them to be executed. Mapping a process
                        helps focus on its inputs and outputs and its requirements
                        related to skills, performance, capabilities, and best
                        practices. SCOR DS features sample process maps that can be
                        modified as needed. For example, the workflow for the process
                        P1.1 Capture External Market Signals is shown in Exhibit 1-7. Note how the process has one or more
                        input processes (OE1.3 here) and one or more output processes
                        (P1.2 here). Also shown are workflow elements such as market
                        data or market insights.

                     
                     
                     
                     
                        Exhibit 1-7: SCOR DS Features Sample Workflow Processes[image: A workflow for capturing external market signals in the supply chain. Go to long description for more details.]
                     Go to long description.

                     
                     
                     
                     
                     While levels 1, 2, and 3 are
                        industry-neutral (i.e., applicable to any industry), level 4 is
                        industry-specific. That is, organizations develop or select
                        these processes themselves. While level 4 is specified by each
                        organization, the process of linking them to the SCOR DS process
                        hierarchy enables organizations to make their alignment to
                        strategy explicit and measurable.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Practices. Practices are a unique way to configure a
                        process or set of processes based on special skills, automation,
                        software, process sequence, or process integration. Practices
                        that the organization believes will result in significantly
                        better process performance can be added to wish lists or be
                        considered when conducting analysis of alternatives. Other
                        practices might be blacklisted. All practices are now called
                        best practices (single category); organizations decide whether
                        or not a practice is valuable. After narrowing down to viable
                        alternatives (applies to industry and business), the
                        organization may select some low effort/high return practices
                        because they are quick wins but also some high effort/high
                        return elements to enable their strategy. Organizations can also
                        benchmark practices or work to expand some practices to the
                        entire organization. Practices are categorized by these
                        pillars:

                     
                     
                     
                     
                        
                        	
                           
                           
                           Analytics and
                              technology (e.g., BP.049 Lean Planning)

                           
                           

                        
                        
                        	
                           
                           
                           Process (e.g.,
                              BP.009 Kanban)

                           
                           

                        
                        
                        	
                           
                           
                           Organization
                              (e.g., BP.160 Lean)

                           
                           

                        

                     
                     
                     
                     Note that SCOR DS is designed
                        to enable a supply chain digital transformation. SCOR DS
                        includes many practices that might be described as emerging,
                        including blockchain, internet of things, augmented reality,
                        robotic process automation, artificial intelligence, big data
                        analytics, should-cost modeling, predictive analytics, digital
                        twin, smart contracts, advanced data visualization and
                        visibility, real-time location systems, autonomous delivery,
                        stock taking via drones, dynamic inventory management,
                        quick-response codes, mobile distribution centers, machine
                        learning, dynamic routing, virtual reality, and multi-enterprise
                        business networks. These practices are linked to specific supply
                        chain processes. For example, for planning the fulfill process,
                        there are practices such as cross-docking, vendor-managed
                        inventory, or machine learning that could be considered. These
                        practices help show where to leverage each technology.

                     
                     
                     
                     Another way that SCOR DS
                        helps to create an intelligent supply chain is by linking to a
                        new model called the Digital Capabilities Model for Supply
                        Networks. This model is discussed in its own area.

                     
                     

                  
                  
                  
                  	
                     
                     
                     People. This area helps align staff and staffing
                        needs to internal targets by providing standard skill
                        definitions, experiences, and training as well as standardized
                        skill maturity levels to assess skills and performance needs.
                        Organizations define the needed skill level of a role as they
                        see fit. Competency levels are defined as follows:

                     
                     
                     
                     
                        
                        	
                           
                           
                           Novice—new to the
                              field or activity, task-oriented, and needs
                              standard/written procedures.

                           
                           

                        
                        
                        	
                           
                           
                           Beginner—has not
                              mastered work skills, is task-oriented, and has
                              limited “situational perception.”

                           
                           

                        
                        
                        	
                           
                           
                           Competent—goal-oriented and has enough skill to do
                              tasks and set priorities but is still task-oriented;
                              needs an analytical system for decision making.

                           
                           

                        
                        
                        	
                           
                           
                           Proficient—sees
                              the holistic situation and uses it to set priorities
                              and act from personal knowledge and conviction;
                              decision making is now intuitive, but problem
                              recognition still requires measuring rather than
                              intuition.

                           
                           

                        
                        
                        	
                           
                           
                           Expert—intuitive
                              understanding of the situation and what is possible,
                              able to highlight key points or extend related
                              experience to master new situations; both decision
                              making and problem recognition are intuitive.

                           
                           

                        

                     
                     

                  
                  

               
               
               
               SCOR DS has a scope of all customer
                  interactions from order entry to paid invoice, from the supplier’s supplier
                  to the customer’s customer. Sales, marketing, product development, and
                  research and development are out of scope.

               
               
               
               Note that SCOR DS was developed and
                  continues to be improved using a consensus-based process that brings
                  together diverse manufacturers, distributors, and retailers as well as
                  academic and government contributors.

               
               
               
               This course goes into more detail on SCOR
                  DS performance attributes and performance metrics elsewhere. To learn more
                  about SCOR DS in general, start with the SCOR DS website
                  (www.scor.ascm.org). Take the “Free SCOR Course” online tutorial and read
                  the “Introduction to SCOR” document. Then, become even more familiar by
                  navigating through the site, starting with the Performance area.

               
               

            
            

         
         
   
      
         
         
         
         Strategy Road Map

         
         
         
         
            
            
            Here we look at how strategy helps planning and
               inventory control professionals be more effective. Strategy provides direction for
               the service or manufacturing planning and control (MPC) hierarchy. We cover critical
               ingredients of strategy and review the steps in the strategic development process
               plus definitions of strategy and related processes. We review global, network, and
               local design principles and conclude with a review of the various layers in the
               strategy hierarchy.

            
            

         
         
         
         
         
            
            
            Strategy in Context and How You Can Add
               Value

            
            
            
            
               
               
               Even a well researched and planned strategy will be
                  implemented successfully only when each member of the organization understands how
                  they contribute to and are affected by the organization’s business strategy.
                  Understanding the strategic context of your role will improve your ability to make
                  tactical and operational recommendations or decisions in alignment with the
                  strategy.

               
               
               
               Of the areas discussed in these materials, you may be less
                  familiar with strategic planning than you are with areas related more to operational
                  planning and execution. However, strategic planning is where decisions are made that
                  affect what you do and how you do it. Mastering the content in this module will help
                  you understand your organization’s perspectives, needs, and priorities and their
                  possible effects on the operational tactics in which you are involved. It will help
                  you make planning decisions and execute plans in a way that is aligned with and
                  advances the organization’s strategy.

               
               
               
               It will also help you contribute to strategic planning and
                  management. Strategy is improved through feedback about tactical execution,
                  information about changes in the organization’s environment, and new ideas about
                  more effective approaches. By providing this essential feedback, you become part of
                  the strategic management process. You can improve the organization’s and your own
                  chances for success.

               
               
               
               Throughout the remaining modules, you will see how the
                  organization’s business planning and strategy are applied to high-level and
                  more-detailed operational plans. This includes sales and operations planning
                  (S&OP) to develop specific objectives for sales and marketing and for operations
                  over a defined period. The S&OP process results in a production plan that
                  supports the organization’s strategic goals. It is important to become familiar with
                  tactics that can be used in production or service provision to implement strategic
                  directives and continuously improve performance.

               
               
               
               To start with, however, it is important to know
                  where strategy fits into the overall process, how you can help craft or implement
                  strategy at global, network, and local levels, and the qualities of effective
                  strategies.

               
               
               
               
                  
                  How
                     Strategy Directs Manufacturing Planning and Control (MPC)

                  
                  
                  
                  
                  How do organizations create effective
                     business strategies that allow them to make the best use of their physical and
                     human resources and to create sustainable advantage over the competition? The
                     answer is through strategic planning and management. This is a systematic and
                     disciplined but flexible process of gathering and analyzing internal and
                     external information, goal setting, and aligning all parts of the organization
                     to the organization’s strategic goals. Exhibit 1-8 shows how strategic and business planning provides direction for
                     the service or MPC hierarchy. Note that this is a high-level diagram, and
                     strategic and business planning have many substeps, such as business and
                     financial planning, market and competitive analysis, and setting business and
                     operational strategy.

                  
                  
                  
                  
                     Exhibit 1-8: Strategic and Business Planning Directs MPC[image: This diagram represents the integration of demand-side activities, strategic and business planning, priority planning, supply-side activities, and production activity control in a manufacturing environment. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  The quality of strategies rests in
                     part on the quality of the research conducted before strategy development. A
                     strategy based on a poor understanding of one’s own organization, industry, and
                     competitors is more wishful thinking than strategy. It demonstrates little
                     understanding of the risks the organization faces and the opportunities that are
                     available. It will not be clear whether the organization has the resources to
                     execute the planned strategy.

                  
                  
               
               
               
               
                  
                  Global, Network, and Local Strategic Design

                  
                  
                  
                  
                  It is also important to
                     understand that your role may help craft or implement strategy at different
                     layers of the business. Strategic design involves layers of decisions that can
                     be categorized as global, network, and local strategic design principles, as
                     seen in Exhibit 1-9.

                  
                  
                  
                  
                     Exhibit 1-9: Global, Network, and Local Strategic Design Principles[image: Three concentric circles labeled “Local,” “Network,” and “Global.” Each circle represents a different level of design principles within an organization. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  Global design principles are the basis of an
                     organization’s relationship to society, the natural environment and its
                     resources, and the workforce and community. These are the relationships that
                     define how a company chooses to deal with matters of public interest.

                  
                  
                  
                  Network design principles are supply chain design
                     principles, or the level of collaboration the organization chooses to use in
                     working with its upstream supplier network and its downstream customer
                     network.

                  
                  
                  
                  Strategic design at the
                     local level—the design of the internal activities of the organization—is how the
                     organization and its components organize themselves to succeed in its
                     environment, create the capabilities to work well with supply chain partners,
                     and make the most of their core competencies.

                  
                  
               
               
               
               
                  
                  Critical Ingredients for Successful Strategy

                  
                  
                  
                  Effective businesses excel at crafting and executing
                     strategy.

                  
                  
                  
                  Well-crafted strategies
                     have three characteristics, according to Crafting
                        and Executing Strategy:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        They fit their
                           internal and external environments and can identify and respond quickly
                           and well to changes in those environments.

                        
                        

                     
                     
                     
                     	
                        
                        
                        They create
                           significant and sustainable competitive advantage. They are not easily
                           imitated by rivals. They do not require actions that, in the long run,
                           will hurt the business—for example, emphasizing such severe cuts in the
                           costs of production that quality is compromised and future success is
                           put at risk or that impose harsh work conditions that will damage the
                           business’s image, make it vulnerable to fines, or brand it as a bad
                           employer.

                        
                        

                     
                     
                     
                     	
                        
                        
                        They result in
                           measurable performance improvements: increases in revenue, market share,
                           share price, returns to investors, customer satisfaction and retention,
                           and capital available for reinvestment.

                        
                        

                     
                     

                  
                  
                  
                  Well-executed strategies also have
                     some common characteristics:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Leaders are
                           disciplined in pursuing the chosen strategy. Strategic plans are
                           converted into actions. Resources are provided to execute the strategy,
                           and initiatives are allowed time to produce results that can be
                           assessed. Leaders do not divert resources to new ideas that are “off
                           strategy.” Each decision is analyzed against the essential question of
                           whether the action will advance the strategy.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The strategy is
                           communicated, at an appropriate level of detail, to all members of the
                           organization. All employees should have a clear “line of sight” between
                           their own performance objectives and the business’s strategic goals and
                           objectives. This is a powerful motivator.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Strategies at
                           all levels of the organization are aligned. At the operational level,
                           managers and employees apply the same criteria to everyday decisions as
                           those that are applied to the business strategy.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Managers are
                           trained to think in terms of results and to measure outcomes against
                           objectives.

                        
                        

                     
                     

                  
                  
                  
                  Business performance measures that are
                     linked to strategic objectives will show how well the business has communicated
                     its strategy through all levels of the business. If done well, the performance
                     measures at the operational level will align with and support the business and
                     supply chain strategies. All too often, functional areas develop internal
                     performance measures that conflict with these larger strategies. ASCM’s Supply
                     Chain Operations Reference Digital Standard (SCOR DS) is discussed in this
                     course as a system that can be used to identify performance attributes, key
                     performance indicators, processes, practices, and people skills that will align
                     with the strategy and with each other.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Strategic Process Overview

            
            
            
            
               
               
               The story of strategic planning and management starts with
                  the business strategy, which guides the operations strategy. Without an overarching
                  strategic plan, operations management will be isolated, fragmented, and inefficient.
                  As a result, the desired competitive advantage will not be created. Competitive advantage is defined in the ASCM Supply Chain Dictionary as follows:

               
               
               
               
                  
                  The advantage a company has over its
                     rivals in attracting customers and defending against competitors. Sources of the
                     advantage include characteristics that a competitor cannot duplicate without
                     substantial cost and risk, such as a manufacturing technique, brand name, or
                     human skill set.

                  

               
               
               
               The risk referred to in the definition is that
                  the investment in strategic initiatives and resources (e.g., increases in capacity,
                  new products) could be wasted if the initiative fails.

               
               
               
               The process shown in Exhibit 1-10 is used to develop and implement strategy. It includes stages that
                  are repeated as necessary (when conditions require a substantially new approach to
                  competition).

               
               
               
               
                  Exhibit 1-10: Strategic Planning and Management Process[image: A cyclical process for strategic management, depicted in a series of connected steps arranged in a circular flow: Define strategic vision, mission, and values; Gather internal and external information; Set strategic objectives; Develop strategy; Execute strategy; and Monitor, evaluate, and correct.]
               
               
               
               
               
                  
                  Defining Strategy and Related Plans

                  
                  At its simplest
                     level, strategy is a plan for using an organization’s resources to achieve
                     sustainable, long-term success. A business strategy defines success in a
                     competitive context—the company is successful when it outperforms its
                     competition.

                  
                  
                  The strategy
                     defines the key success factors—defined in
                     the ASCM Supply Chain Dictionary as “the product attributes,
                     organizational strengths, and accomplishments with the greatest impact on future
                     success in the marketplace”—that will create a sustainable competitive
                     advantage. Strategy plots a course to ensure that those factors are in
                     place.

                  
                  
                  Because of this competitive
                     aspect, companies rarely publish their strategies. This would be giving the
                     competition too much information. However, a business strategy can be seen in
                     the actions a company takes or chooses not to take—the decisions that are made
                     about

                  
                  
                  
                     
                     	
                        
                        How and where
                           the business will grow

                        

                     
                     
                     	
                        
                        What products
                           or services will be developed and what they will look like

                        

                     
                     
                     	
                        
                        How they will
                           be priced and promoted

                        

                     
                     
                     	
                        
                        How and where
                           they will be produced and sold

                        

                     
                     
                     	
                        
                        How the
                           business’s resources will be selectively invested

                        

                     
                     
                     	
                        
                        What
                           competencies the business will develop and enhance

                        

                     
                     
                     	
                        
                        How
                           relationships with customers and suppliers will be structured

                        

                     
                     
                     	
                        
                        How
                           aggressively the company will compete.

                        

                     

                  
                  
                  The definition of strategy in the ASCM Supply Chain Dictionary reflects this broad reach of an organization’s
                     strategy.

                  
                  
                  
                     
                     For an enterprise, [strategy] identifies how the company will function in
                        its environment. The strategy specifies how to satisfy customers, how to
                        grow the business, how to compete in its environment, how to manage the
                        organization and develop capabilities within the business, and how to
                        achieve financial objectives.

                     

                  
                  
                  Strategy
                     formation includes two major activities:

                  
                  
                  
                     
                     	
                        
                        Strategic
                           planning

                        

                     
                     
                     	
                        
                        Business
                           planning

                        

                     

                  
                  
                  According to the ASCM Supply Chain Dictionary, the strategic plan examines “how to marshal and determine actions to
                     support the mission, goals, and objectives of an organization.” Strategic plans
                     are meant to provide direction to the company’s investment of its resources over
                     a longer time frame, more than the usual annual business planning cycle. The
                     longer time frame for strategic plans allows these investments time to mature
                     and produce results.

                  
                  
                  Business planning provides a
                     bridge from strategic planning to the more tactical planning described in
                     operational strategies. It translates the strategic plan into objectives, both
                     financial and nonfinancial, and allocates organizational resources to support
                     strategic activity in all of the organization’s parts. A business plan used for strategic plan
                     refinement is to be distinguished from business plans developed by entrepreneurs
                     seeking capital investment. The ASCM Supply Chain Dictionary
                     defines it, in part, as

                  
                  
                  
                     
                     a
                        statement of long-range strategy and revenue, cost, and profit objectives
                        usually accompanied by budgets, a projected balance sheet, and a cash flow
                        (source and application of funds) statement. A business plan is usually
                        stated in terms of dollars and grouped by product family. The business plan
                        is then translated into synchronized tactical functional plans through the
                        production planning process (or the sales and operations planning process).
                        Although frequently stated in different terms (dollars versus units), these
                        tactical plans should agree with each other and with the business
                        plan.

                     

                  
                  
                  
                  Frequent changes of
                     strategy waste the resources invested both in planning and in strategic
                     initiatives (e.g., the building of a new manufacturing line or a research and
                     development facility). They also weaken the confidence of investors, customers,
                     and employees in the wisdom of the business’s leaders. At the same time,
                     strategies do change.

                  
                  
                  What Crafting and Executing Strategy calls
                     deliberate strategy (planned, proactive measures) may need to be adjusted to
                     react to changing competitive and market conditions. It becomes emergent
                     strategy, a continual response to a dynamic environment. Strategies are
                     reexamined periodically to make sure they still fit the business’s competencies
                     and resources, its competition, customer needs, and other external conditions.
                     For example, new government regulations may affect the profitability of certain
                     products or services. Similarly, increasingly complex customer needs may demand
                     greater interaction between the customer and the company. Competitive advantage
                     may disappear as rivals successfully imitate products or introduce their own
                     innovations. Opportunities may appear suddenly, such as the introduction of a
                     new technology that can decrease production costs or increase product value or
                     quality.

                  
                  
                  Consequently, strategies
                     are revisited and revised. Ineffective elements are scrapped. New ideas are
                     added.

                  
               
               

            
            

         
         
         
         
            
            
            Strategy Hierarchy

            
            
            
            
               
               
               Senior management “owns” strategy in the sense that these
                  leaders have the power to allocate resources to strategic initiatives. However,
                  strategy development requires lateral collaboration among the different parts of an
                  organization and vertical collaboration among organizational and functional leaders
                  and operations managers. Senior management brings the vision of a future several
                  years away; operations management brings knowledge of the present and near-term
                  future—of internal capabilities and gaps and external threats and opportunities.

               
               
               
               Strategy flows in two directions:

               
               
               
               
                  
                  
                  	
                     
                     
                     Strategy flows
                        downward through an organization. The decisions made by senior leaders
                        define a set of goals. These high-level goals are translated into functional
                        area goals, which are then used to develop operations objectives and
                        eventually the operational policies and processes that shape the
                        value-creating work.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Strategy also flows
                        upward, from the organization’s front lines, where operations leaders and
                        managers must decide the best tactics for achieving the objectives that have
                        been set. They have greater familiarity with resources, competencies,
                        competitors, and customers. Practitioners collectively develop an emergent
                        sense of how well a strategy is actually working or what the strategy should
                        be, and listening to this feedback loop can reveal how best to refine the
                        planned strategy.

                     
                     

                  
                  

               
               
               
               In this sense, then, strategy is a hierarchy,
                  as shown in Exhibit 1-11.
                  As we descend the hierarchy, the scope of vision for those involved in making
                  strategy narrows and plans become more specific. However, each level repeats the
                  same activities: gathering internal and external information and developing
                  strategies that are consistent with the organization’s overall strategy and goals,
                  competencies and capabilities, and competitive environment.

               
               
               
               Depending on the complexity of the business,
                  there may be four levels within the hierarchy of strategy: corporate, business,
                  functional area, and operations. All levels must be aligned to achieve strategic
                  goals.

               
               
               
               
                  Exhibit 1-11: Strategy Hierarchy[image: The image illustrates the hierarchical structure of organizational strategies, depicted in a top-down flow from corporate strategy to operations strategies. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               
                  
                  Corporate
                     Strategy

                  
                  Organizations may
                     have multiple lines of business. For example, the corporate portfolio of a
                     chemical corporation might include agricultural products, prescription
                     medicines, veterinary medicines, consumer (over-the-counter) products,
                     diagnostic products, informational technology services, and so on. The corporate
                     headquarters will allocate its resources to its portfolio in a way that
                     maximizes long-term return to its shareholders.

                  
                  
                  
                  In such organizations, a corporate
                     strategy provides overall direction for improving the performance of the
                     organization as a whole. To use a game analogy, the corporate strategy can
                     leverage the individual and combined strengths of all its playing pieces, using
                     some pieces to support a critical piece and sacrificing some to capture a
                     competitor’s piece or improve game position. The corporate strategy addresses
                     key questions about where the organization will compete: in which industries,
                     markets within those industries, and geographical regions.

                  
               
               
               
               
                  
                  Business
                     Strategies

                  
                  
                  
                  
                  Each single line
                     of business develops a business strategy that describes the way in which the
                     business will improve its performance and create competitive advantage. To
                     continue the previous example, the leaders of the prescription medicines
                     division may analyze their competitors’ current and pipeline products, their
                     patients’ demographic factors, and the regulatory environment and decide to
                     decrease their investment in pain medications and focus resources on becoming a
                     major market force in therapies for autoimmune disorders and
                     cancers.

                  
                  
               
               
               
               
                  
                  Functional Area
                     Strategies

                  
                  
                  
                  
                  The
                     functional area strategies elaborate on the roles each of the business’s
                     functions will play in implementing the business strategy. These functions will
                     interact and support each other in creating value (the business’s products or
                     services). Functions will vary by business type but usually include marketing,
                     sales, finance, information technology, human resources, and operations. The
                     functional strategy will align its own performance objectives with the
                     business’s strategic goals. To return to our example, the decision of the
                     prescription medicines business to increase its market share in new fields of
                     therapy will directly affect the strategy of its functions. Finance may need to
                     find capital to support the new business strategy. Marketing and sales must
                     develop a deeper understanding of this new market and new ideas for building
                     sales. Human resources will be tasked with identifying the new skills that will
                     be required in the workforce and determining how to develop those competencies.
                     These roles will affect the way in which each function structures itself and
                     deploys its resources.

                  
                  
               
               
               
               
                  
                  Operations
                     Strategies

                  
                  The operations
                     strategy is even more specific than the functional strategy. It outlines how the
                     function will conduct its work—what it must do in order to deliver the required
                     performance. Developing the operations strategy is a collaborative activity,
                     since the work of the various functions must be aligned to avoid conflicts and
                     ensure support.

                  
                  
                  The operations
                     strategy is the most direct influence on the work that you perform as an
                     operations management professional. Operations
                        Strategy notes that an operations strategy must address key decisions
                     about

                  
                  
                  
                     
                     	
                        
                        Capacity—What
                           level of capacity is required? How many facilities should there be? How
                           large should they be? Should activities within a facility be specialized
                           or mixed? How quickly should capacity be increased?

                        

                     
                     
                     	
                        
                        The supply
                           network—How do we manage our network of suppliers and
                           customers?

                        

                     
                     
                     	
                        
                        The process
                           technology used to convert resources into finished goods or
                           services—What technology is available? How does it suit the nature and
                           demands of our business?

                        

                     
                     
                     	
                        
                        Organizational improvement—How does the organization ensure continued
                           success and growth?

                        

                     

                  
                  
                  Let’s consider the operations
                     strategy for the manufacturing function of the prescription medicines business
                     unit. The function’s leaders will confer with product managers about the size of
                     markets and sales forecasts. Regulatory experts will provide additional guidance
                     about facility and process requirements. Research and development will provide
                     data about the characteristics of products in these fields of therapy that will
                     affect production, packaging, and shipping. The function’s leaders and managers
                     will assess the internal competencies (e.g., production capacity, required
                     technology and skills) and external environments (e.g., competition for access
                     to required ingredients, cost and availability of required technology) and
                     determine their readiness to deliver the desired products at the volume, timing,
                     and quality required. They will then plan a strategy for ways to use existing
                     capabilities as efficiently as possible and to enhance those capabilities if
                     necessary.

                  
                  
               
               

            
            

         
         
   
      
         
         
         
         Mission, Vision, and Values

         
         
         
         
            
            
            Here we introduce the concepts of an
               organization’s mission, vision, and values. We also introduce four case study
               organizations and list their missions, visions, and values. These case studies will
               be used throughout the course to help show how various types of organizations apply
               the concepts of planning and inventory management in different ways.

            
            

         
         
         
         
         
            
            
            Company Vision, Mission, and Core
               Values

            
            
            
            
               
               
               A business’s mission, vision, and values are usually defined
                  by senior leaders early in the strategic planning and management process. At some
                  organizations, this is a group activity designed to create a sense of buy-in and
                  ownership among all who participate. These core statements create a foundation for
                  the organization’s strategy by unifying leaders and employees behind a shared
                  concept of the organization’s principles and future. Without this foundation,
                  strategies can lack stability over time and fail to gain broad acceptance by
                  executives, managers, and employees.

               
               
               
               To be effective, these elements must be
                  communicated to the entire organization in brief and understandable statements. They
                  can then become a guide for decision making for every manager and employee. The
                  statements are also intended to communicate this foundation externally to all
                  stakeholders, including customers, suppliers, and the general public. The statements
                  help inform people about the organization’s direction, purpose, and beliefs.

               
               
               
               It is important to understand how all three
                  statements interact and contribute to developing a strategic business plan that will
                  provide a competitive advantage for an organization. Taken together, the vision,
                  mission, and values of an organization help guide voluntary decisions made by
                  executive management in an effort to balance the pursuit of profit against the needs
                  and expectations of society. These decisions are often referred to as corporate
                  social responsibility.

               
               
               
               
               
                  
                  Mission

                  
                  The ASCM Supply Chain
                        Dictionary defines terms relating to company mission as follows:

                  
                  
                  
                     
                     Mission: The overall goal(s) for an
                        organization set within the parameters of the business scope.

                     
                     Mission
                           statement: The company statement of purpose.

                     

                  
                  
                  The mission statement is grounded in the
                     present and defines the reason a company exists. It gives the company an
                     identity and describes the scope and purpose of its current business.

                  
                  
                  
                  What does this say to an organization’s
                     managers and employees? First, it sets boundaries around the type of work the
                     company will pursue and what is out of scope (i.e., it identifies the
                     organization’s products and services). Second, it sets priorities based around
                     the requirements of targeted customer segments. For example, it could indicate
                     that customer satisfaction will be critical but employee development is how that
                     satisfaction will primarily be achieved. Third, it provides a company identity,
                     which alerts decision makers to what the company believes about quality, value,
                     and pricing. An organization that believes in fair pricing and high quality will
                     not bid low and perform low-profit work.

                  
                  
                  For example, the mission of athletic goods manufacturer Nike
                     is to “bring inspiration and innovation to every athlete* in the world.” The
                     asterisk after “athlete” is explained in an additional statement: “If you have a
                     body, you are an athlete.” Nike’s mission then is to produce products for all
                     types of customers, from elite athletes to those simply trying to exercise
                     regularly. They will apply the latest technology to products that excite people
                     to leave their couches and desks behind.

                  
                  
                  Operations specialists can look to their company’s mission to
                     understand the context for the competitive strategy decisions.

                  
               
               
               
               
                  
                  Vision

                  
                  The ASCM Supply Chain Dictionary
                     defines terms relating to company vision as follows:

                  
                  
                  
                     
                     Vision: The shared perception of the organization’s
                        future—what the organization will achieve and a supporting philosophy. This
                        shared vision must be supported by strategic objectives, strategies, and
                        action plans to move it in the desired direction.

                     
                     Vision
                           statement: An organization’s statement of its
                        vision.

                     

                  
                  
                  
                  Essentially, a
                     company’s vision statement answers the question “Where are we going?” It is
                     aspirational in nature and puts a focus on the direction that the organization
                     is headed in.

                  
                  
                  A vision should be
                     inspiring, but it should also be feasible and make good business sense. As the
                     definition suggests, having a vision is not enough to move a business in a
                     desired direction, but it does serve to communicate to all
                     stakeholders—employees, investors, customers, suppliers—the business’s view of
                     what it will be in the future, what it intends to become. Operational decisions
                     must be evaluated according to their consistency with the vision’s
                     direction.

                  
                  
                  For example, the global
                     engineering firm Bechtel states in its vision statement that it intends
                     to

                  
                  
                  
                     
                     Be the
                        world’s premier engineering, construction, and project management
                        organization by achieving extraordinary results for our customers, building
                        satisfying careers for our people, and earning a fair return on the value we
                        deliver.

                     

                  
                  
                  The vision is
                     brief, focused, and directional: Bechtel has no plans to become an architectural
                     firm; it will continue to invest its resources in project-oriented engineering
                     and construction.

                  
               
               
               
               
                  
                  Core
                     Values

                  
                  The ASCM Supply Chain Dictionary definition of corporate culture describes the role that core
                     values play in a business.

                  
                  
                  
                     
                     [Corporate culture is] the set of
                        important assumptions that members of the company share. It is a system of
                        shared values about what is important and beliefs about how the company
                        works. These common assumptions influence the ways the company
                        operates.

                     

                  
                  
                  A value statement
                     describes the core values of an organization, defining principles that support
                     the vision, culture, and beliefs of the organization. It may also be referred to
                     as a code of ethics and often lays out the expectations for the actions and
                     behavior of company personnel, partners, and suppliers.

                  
                  
                  
                  Core values serve as business and
                     ethical principles for all members in the business, but they function only when
                     they are mirrored in the behavior of leaders and managers. Some values may be
                     directly aligned with a company’s mission. For example, Bechtel commits to
                     innovation and quality, values that will directly affect products/services and
                     processes. Other values touch on issues often associated with sustainability: a
                     commitment to ethics and transparency that makes relationships with customers,
                     suppliers, and employees possible; a desire to create a safe workplace for
                     employees in an environment that includes many potential dangers; and a pledge
                     to respect the cultures of the communities in which it works, which will be a
                     critical value for a global business.

                  
                  
                  Part of the challenge for operations managers will be to
                     align their decisions and their organizations’ actions with these
                     values.

                  
               
               

            
            

         
         
         
         
            
            
            Case Studies: Introduction

            
            
            
            
               
               
               Here we’ll be introduced to the case studies
                  that will be used throughout the APICS CPIM Learning
                     System. These case studies have been designed to illustrate the activities
                  that occur during the stages of the service or manufacturing hierarchy. The goal is
                  to help you apply the content introduced in the learning system to your own work
                  environment.

               
               
               
               Because professionals in the production and
                  inventory management discipline work in a variety of industries, we will follow five
                  types of organizations as they perform the activities described in the learning
                  system’s modules. These organizations represent different environments:

               
               
               
               
                  
                  
                  	
                     
                     
                     A retailer of
                        finished goods—a global fast fashion clothing retailer

                     
                     

                  
                  
                  
                  	
                     
                     
                     A service
                        provider—a global hotel group that includes multiple hotel chains

                     
                     

                  
                  
                  
                  	
                     
                     
                     A manufacturer that
                        uses batch processes to produce make-to-order products for businesses—a
                        commercial door manufacturer

                     
                     

                  
                  
                  
                  	
                     
                     
                     A manufacturer
                        that uses a line process to produce products in a make-to-stock
                        environment—a motorcycle manufacturer

                     
                     

                  
                  
                  
                  	
                     
                     
                     A manufacturer
                        that uses project processes to produce a large, discrete product in an
                        engineer-to-order environment—a shipbuilder, a builder of commercial marine
                        vessels and cruise ships

                     
                     

                  
                  

               
               
               
               The cases incorporate information from actual
                  organizations, but they are fictional. Let’s start with a brief overview of each
                  organization. Each overview includes a table showing the vision, mission, and values
                  as defined in the organization’s most recent strategic planning session.

               
               
               
               
                  
                  Fast
                     Fashion Retailer

                  
                  
                  
                  This
                     30-year-old fast fashion retailer of men’s and women’s clothing targets a
                     younger demographic with a small clothing budget but a large sense of fashion.
                     Over the past decade, the organization has expanded its presence to include
                     Europe, North and South America, Australia, and Asia. It now has over 2,000
                     stores. It purchases clothing and accessories from a large number of
                     manufacturers, but these products are manufactured to the organization’s designs
                     and specifications. Although there are holiday promotional seasons, new products
                     are stocked continually to appeal to shoppers looking for something new. Sales
                     are tracked carefully, and products must meet aggressive sales goals. If these
                     goals are not met, the items are quickly removed and replaced.

                  
                  
                  
                  The fast fashion retailer is publicly
                     held and has made a profit for the last decade that is somewhat higher than that
                     for the average clothing retailer.

                  
                  
                  
                  Exhibit 1-12 shows the
                     vision, mission, and values for this organization.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-12: Fast Fashion Retailer’s Vision, Mission, and Values
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Vision

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    To become the dominant fashion retailer in our market
                                       by anticipating future trends and our customers’
                                       desires

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Mission

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    To excite our customers with quality products that are
                                       reasonably priced and fashion-forward

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Values

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customer service, positive and collaborative relations
                                       with suppliers, development of future leaders from
                                       in-house talent

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Hotel
                     Group

                  
                  
                  
                  The hotel group was
                     started 80 years ago with a single hotel. It now includes over 2,000 hotels in
                     Europe, North America, and China. The business has grown through opening new
                     hotels and acquiring smaller hotel chains. This has resulted in four hotel
                     brands that cater to specific markets:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Commercial
                           travel—hotels near airports and business centers with business meeting
                           resources

                        
                        

                     
                     
                     
                     	
                        
                        
                        Budget
                           vacation travel—hotels in traditional vacation destinations with pricing
                           and amenities aimed at travelers looking for an inexpensive room and few
                           frills

                        
                        

                     
                     
                     
                     	
                        
                        
                        Luxury
                           vacation travel—hotels targeting guests who want upscale accommodations
                           and personalized services and are willing to pay a premium for
                           them

                        
                        

                     
                     
                     
                     	
                        
                        
                        Extended
                           stay—hotels for longer stays with suites that include small kitchens and
                           more shared spaces, such as lounges and patios areas

                        
                        

                     
                     

                  
                  
                  
                  The hotel group has been publicly
                     held for some time. Its profit margin is uneven across its business lines. It is
                     also affected by economic conditions.

                  
                  
                  
                  Exhibit 1-13 shows the hotel group’s vision, mission, and values.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-13: Hotel Group’s Vision, Mission, and Values
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Vision

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    To become a global presence in the travel industry by
                                       building niche-focused hotel chains that are ranked
                                       first in providing unparalleled guest
                                       experiences

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Mission

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    To provide excellent customer service in each of our
                                       business lines while delivering competitive returns to
                                       our investors

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Values

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Diversity, strong relations with our host communities,
                                       sustainable use of resources

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Commercial Door Manufacturer

                  
                  
                  
                  The commercial door
                     manufacturer specializes in doors that are primarily made of glass, with
                     aluminum or steel frames. They have a number of innovative glass features for
                     vandal-proofing, security, and insulation value. The organization prides itself
                     on producing doors that have high quality and durability. They study the market
                     and offer value at a competitive price. The organization has been around for
                     over 30 years and recently expanded from one manufacturing location to two in
                     order to expand its market into a new region of the same country. It is
                     primarily focused on make-to-order doors that can have differences in sizes and
                     material choices, but they are considering going into the make-to-stock market
                     by stocking a small selection of popular models with commercial product
                     wholesalers to be able to offer immediate availability.

                  
                  
                  
                  Exhibit 1-14
                     shows this organization’s vision, mission, and values.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-14: Commercial Door Manufacturer’s Vision, Mission, and Values
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Vision

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    To become the largest provider of commercial doors in
                                       the country by getting our high-quality products to
                                       customers faster than our competitors can

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Mission

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    To provide durable, easy-to-maintain, and beautiful
                                       commercial doors that customers actually want at
                                       industry-leading value in terms of price, customer
                                       service, and fast turnaround of orders

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Values

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Build it right the first time, invest in employees and
                                       empowerment, continually seek out what customers want
                                       and innovate to provide it, produce sustainably, offer
                                       eco-friendly products

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Motorcycle Manufacturer

                  
                  
                  
                  The
                     motorcycle company is a family-owned business that manufactures motorcycles,
                     motor scooters, and motorized bicycles. The motorcycle manufacturer operates and
                     sells only in its home country. Last year it had about a billion dollars in
                     sales and controlled almost half of the market in its home country. The
                     organization has grown steadily in its 40-year history, although growth has been
                     leveling off. The motorcycle manufacturer’s products are generally known for
                     fuel economy, dependability, and ease of repair. The organization introduces new
                     models every five years. The organization has three plants, one for each product
                     line.

                  
                  
                  
                  Exhibit 1-15 shows this
                     organization’s vision, mission, and values.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-15: Motorcycle Manufacturer’s Vision, Mission, and Values
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Vision

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    To expand our scope of operations and become the
                                       dominant competitor in the two-wheeled motorized vehicle
                                       sector in our geographical region

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Mission

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    To provide quality products that can be used for work
                                       and play

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Values

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Employee satisfaction, strong distributor relations,
                                       employee health and safety, decreased environmental
                                       impact

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Shipbuilder

                  
                  
                  
                  The shipbuilder
                     case study features a 60-year-old publicly held company that produces a variety
                     of oceangoing vessels, including merchant vessels, naval vessels, ferries, and
                     cruise ships. Its clients include governments, large corporations, and
                     investment groups. An investment group figures prominently in its most recent
                     project, the largest passenger ship yet built. It will be designed using the
                     latest engineering knowledge and tools, and it will include innovative and fully
                     integrated shipboard information systems.

                  
                  
                  
                  The shipbuilder has a large design and engineering center
                     where planning work is performed, six shipbuilding yards located near major
                     ports around the world, and two component manufacturing facilities (one located
                     in the organization’s home country and the other in a neighboring country). It
                     subcontracts parts of its projects—for example, interior design and onboard
                     systems such as communications and security—to suppliers located in different
                     countries.

                  
                  
                  
                  The shipbuilder has had
                     a very profitable business. It is currently ranked as the third largest
                     shipbuilder in the world based on revenue.

                  
                  
                  
                  The shipbuilder’s vision, mission, and values are shown in
                     Exhibit 1-16.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-16: Shipbuilder’s Vision, Mission, and Values
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Vision

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    To become the leading global shipbuilder in merchant
                                       and passenger ships

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Mission

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    To apply state-of-the-art engineering and technology to
                                       create vessels that fulfill our clients’ goals with
                                       minimal risk and with excellent return to our
                                       investors

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Values

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Innovation, collaborative relations with clients;
                                       safety; environmental preservation

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               

            
            

         
         
   
      
         
         
         
         Analyzing the External
            Environment

         
         
         
         
            
            
            We start here with a discussion of how to understand the
               conditions affecting one’s industry using environmental scanning. Benchmarking is
               introduced from a strategic perspective, but we primarily focus here on two key
               tools. A tool used to scan an organization’s external environment, STEEPLE analysis,
               identifies current and emerging conditions in seven categories that may affect
               decisions: sociocultural (or social), technological, economic, environmental,
               political, legal/regulatory, and ethical. The other tool is the five forces
               framework, which helps strategy developers to understand the ways in which industry
               participants—direct and potential competitors, their suppliers, and their
               customers—interact. The nature of these interactions can affect an organization’s
               strategic decisions.

            
            

         
         
         
         
         
            
            
            Environmental Scanning, Benchmarking, and
               Other Tools

            
            
            
            
               
               
               External information describes the market
                  (e.g., customer wants, demand levels, trends) and the industry (e.g., major rivals,
                  competitive activity). It can also include information about technological factors
                  that will affect strategic options. There may be national and international
                  regulatory factors to take into consideration, for example, World Trade Organization
                  or European Union trade rules. External information includes historical information
                  (e.g., what a competitor has done in the past) and projections about what is likely
                  to happen in the future (e.g., technological advances being discussed by industry
                  associations, demographic shifts being analyzed in government publications).

               
               
               
               The first step in planning how to succeed in
                  one’s industry is to understand the conditions in that industry. This includes
                  analyzing external information on

               
               
               
               
                  
                  
                  	
                     
                     
                     The macro environment, to identify
                        conditions that may affect the future of the industry and the
                        organization

                     
                     

                  
                  
                  
                  	
                     
                     
                     The industry, in order to better
                        understand its major actors and their characteristics, dynamics that affect
                        competition in the industry, opportunities, and requirements for
                        competition.

                     
                     

                  
                  

               
               
               
               The process of analyzing an industry is called environmental
                  scanning. The ASCM Supply Chain Dictionary defines
                  environmental scanning as a

               
               
               
               
                  
                  process used to expose an organization’s
                     potential strengths, weaknesses, opportunities, and threats. Many experts
                     emphasize opportunities and threats because the tool is primarily external.

                  

               
               
               
               One key tool
                  for external environment scanning and comparison is strategic benchmarking.
                  Benchmarking compares the organization against external or internal organizations
                  or
                  functions or against industry standards. Here are a few points about strategic
                  benchmarking in particular:

               
               
               
               
                  
                  
                  	
                     
                     
                     Learn lessons from other companies,
                        even those outside of one’s industry, because this provides valuable
                        insights: both successes to emulate and failures to avoid.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Benchmark organizations who have won
                        quality or business management awards; seek out the processes they used to
                        achieve and maintain that excellence.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Strategic benchmarking is expensive and
                        time-consuming. It should be part of a larger plan to implement changes so
                        the investment has a chance to create value.

                     
                     

                  
                  

               
               
               
               
               
                  
                  Other
                     Tools

                  
                  
                  
                  
                  Crafting and Executing Strategy discusses a
                     number of industry analysis tools or frameworks in addition to the ones
                     described more fully in these materials. In general, these frameworks provide a
                     structure for gathering industry knowledge that could affect the organization’s
                     strategic course. This knowledge includes

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Who the
                           major competitors are, how they compete (e.g., on price or quality),
                           where and how aggressively they compete, and how they have responded to
                           prior competitive challenges. This can be learned through a competitive analysis, defined by the ASCM Supply Chain Dictionary as “an analysis of a
                           competitor that includes its strategies, capabilities, prices, and
                           costs.”

                        

                     
                     
                     
                     	
                        
                        
                        Where opportunities with other
                           producers, suppliers, or competitors exist. Alliances may be formed with
                           producers of complementary products to create more leverage, for
                           example.

                        
                        

                     
                     
                     
                     	
                        
                        
                        What trends may be shaping the
                           industry—for example, changes in demographics or technology.

                        
                        

                     
                     
                     
                     	
                        
                        
                        What characterizes successful
                           industry participants—for example, innovation, speed of response to
                           industry changes or competitive actions, access to capital.

                        
                        

                     
                     

                  
                  
               
               

            
            

         
         
         
         
            
            
            STEEPLE Analysis

            
            
            
            
               
               
               The acronym STEEPLE is used to describe the focus of an
                  analysis of an organization’s external, or macro, environment. The term macro environment is defined in the ASCM Supply Chain Dictionary as

               
               
               
               
                  
                  the environment external to a business
                     including technological, economic, natural, and regulatory forces that marketing
                     efforts cannot control.

                  

               
               
               
               An important part of identifying drivers for change is to scan the market. It is vital
                  for the organization to acquire up-to-date information on what should be driving the
                  transformation and how to set priorities. A scan of the external environment can use
                  tools such as a STEEPLE analysis to ensure various categories of change drivers are
                  explicitly considered, as shown in Exhibit 1-17. STEEPLE stands for sociocultural (or social),
                  technological, economic, environmental, political, legal/regulatory, and ethical.
                  A
                  very similar tool is a PESTLE (or PESTEL) analysis, which has all the same
                  categories except ethical. These tools are often used to help create a SWOT
                  (strengths, weaknesses, opportunities, threats) analysis. For example, a market scan
                  can review specific countries’ exchange rates, volumes of e-commerce, trade lanes,
                  and much more. A scan of the market and industry initiatives can also reveal what
                  is
                  relevant to customer requirements and expectations so that the transformation
                  process can avoid over-engineering low priority areas. After analysis, the
                  organization will consider some of these areas to be internal strengths or
                  weaknesses, and some will be considered external opportunities or threats. This will
                  guide what capabilities need to be improved and how the physical network needs to
                  change to be competitive.

               
               
               
               
                  Exhibit 1-17: STEEPLE Analysis[image: The image depicts a company’s interaction with its macro environment using a circular diagram. The company is at the center, surrounded by a ring labeled “S T E E P L E.” Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               These factors are the assumptions, or “givens,”
                  that a strategy must consider. The organization cannot change this reality, so it
                  must adapt itself to it. However, not every STEEPLE event in the external
                  environment is relevant. The organization must focus on those environmental factors
                  that are strategically relevant to it, meaning that it should focus on elements
                  likely to have a big impact on the organization and its strategy.

               
               
               
               Some environmental forces are danger signs
                  that may redirect strategic planning; some are risks or uncertain conditions that
                  the strategy must plan to address; others represent opportunities that the strategy
                  may be designed to capture.

               
               
               
               
                  
                  Sociocultural Factors

                  
                  
                  
                  This dimension includes data about
                     demographics, values, and preferences. Demographic data include information such
                     as age and gender distribution in a population, the geographic distribution of
                     population (e.g., urban versus rural), education level, disease rates, and the
                     birth rate. Values and preferences capture information about a population’s
                     behaviors and priorities—for example, a common desire to improve one’s condition
                     through education or a growing interest in certain types of food or recreational
                     activities.

                  
                  
                  
                  This dimension can affect a retailer’s
                     decision about expanding into sales of age-related products such as children’s
                     clothing or furnishings or interest-related products such as fitness equipment
                     or services. A health-care business may decide to focus on therapies that will
                     benefit an aging population.

                  
                  
               
               
               
               
                  
                  Technological Factors

                  
                  
                  
                  A scan of technological factors includes
                     identifying emerging and speculative technology that can have a significant
                     impact on society and commerce. The printing press and the internet both changed
                     culture in an exponential fashion. What impact will three-dimensional printing
                     have? Or genetic engineering? A technological scan also considers the scope and
                     strength of support for research.

                  
                  
                  
                  Technology can reinvigorate a declining
                     industry (e.g., robotics in automotive manufacturing) or create entirely new
                     ones (e.g., cell phone manufacture and services). Technology can also disrupt
                     some businesses—for example, physical retailers, which are losing sales to
                     online retailers; print media, which are losing audiences to news aggregation
                     websites; and hotels, which are facing competition from peer-to-peer networks
                     (e.g., Airbnb). These business will need to adapt, or they will face a sharply
                     smaller future.

                  
                  
               
               
               
               
                  
                  Economic Factors

                  
                  
                  
                  The economic conditions of an area can be
                     read through indicators such as the gross domestic product, employment levels,
                     family or disposable incomes, and interest or currency exchange rates. Economic
                     conditions include trends, such as inflation or deflation.

                  
                  
                  
                  The significance of economic data from a
                     STEEPLE analysis can vary for different organizations. During an economic
                     slowdown, for example, consumers may not feel confident enough to build new
                     homes or buy new cars. This may be bad news for the construction industry and
                     car manufacturers. However, businesses that focus on home furnishings may thrive
                     as families try to make their current homes more comfortable, and auto parts and
                     repair service businesses may see growth as consumers postpone vehicle
                     replacement.

                  
                  
               
               
               
               
                  
                  Environmental Factors

                  
                  
                  
                  The interest in sustainable practices
                     underscores the importance of this dimension. Environmental forces include
                     natural events and trends, such as the depletion of certain resources, changes
                     in weather, severe storms, or droughts. This dimension also includes reactions
                     to these events and trends—increases in insurance rates, changes in agricultural
                     practices or energy production methods, or increased popularity of energy-saving
                     equipment among consumers.

                  
                  
                  
                  Again, technological forces can demand
                     change in an organization’s operations (e.g., the need to develop alternatives
                     for scarce resources), but they may also create strategic opportunities (e.g.,
                     the need for sensors to detect water or energy loss in a facility).

                  
                  
               
               
               
               
                  
                  Political Factors

                  
                  
                  
                  Political factors refer to an economy’s
                     political, governmental, or institutional environment. “Political” could include
                     attitudes toward certain topics that may present themselves in public policies.
                     It could describe a government’s level of willingness to become involved in an
                     issue—for example, to step in to end a labor strike. The political dimension can
                     also consider the stability of the government and its institutions and the role
                     of influence or corruption on official actions.

                  
                  
                  
                  For example, a nonprofit relief
                     organization must consider the attitude of a government toward the presence of
                     relief organizations in the country, the risks of a sudden change in government
                     or a period of unrest, and the need to cultivate influence with key people in
                     order to operate there.

                  
                  
               
               
               
               
                  
                  Legal and Regulatory Factors

                  
                  
                  
                  This dimension relates to the actions of
                     the political institutions described above—the laws and regulations that are
                     enacted as a result of political attitudes.

                  
                  
                  
                  Let’s consider the case of the motorcycle
                     manufacturer. Leaders there will be alert to possible changes in regulations
                     that affect engine emissions or engine fuel efficiency. These will directly
                     affect the company’s products. Some products may need to be redesigned, but
                     others may already comply with the new regulations and will offer a competitive
                     advantage. The organization may also need to comply with new environmental
                     regulations, which will require redirecting capital resources from expansion
                     plans.

                  
                  
               
               
               
               
                  
                  Ethical Factors

                  
                  
                  
                  Ethical factors include business ethics, good governance,
                     ethical sourcing, social responsibility, moral standards, accountability, and
                     sustainability. External and internal pressure for socially responsible working
                     conditions is another ethics factor to analyze. 

                  
                  
                  
                  Consider ethical sourcing. It has become
                     increasingly important to consumers and regulators that materials are sourced in
                     an ethical manner. For example, some areas that mine for important and protected
                     materials (diamonds, rare metals used in electronics manufacture) are subject to
                     armed conflict and human rights abuses. These materials may pass through various
                     legal and illegal enterprises en route to manufacturing facilities, with the
                     money earned through their sale directly or indirectly funding the groups.

                  
                  
               
               
               
               
                  
                  STEEPLE Example

                  
                  
                  
                  The shipbuilding industry is particularly
                     complex in terms of its external environment. A recent STEEPLE analysis
                     summarized significant observations for the shipbuilding organization’s leaders.
                     These factors are shown in Exhibit 1-18.

                  
                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-18: Shipbuilder’s STEEPLE Analysis
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Factor

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Comments

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Sociocultural

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Globally
                                             aging population with median income located in
                                             higher age groups.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Consumer
                                             interest in activities with education,
                                             environment, and social benefits.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Technological

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          New
                                             anti-piracy systems.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Green
                                             technology for onboard systems.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Economic

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Anticipated recovery from recession is reaching
                                             more economies. Stability moderately assured for
                                             next five years.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Interest
                                             rates will rise, but slowly. Conditions may be
                                             more favorable in certain economies.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Exchange
                                             rates will become more volatile in key supplier
                                             economies and in markets.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Activity
                                             among international trade unions interested in
                                             recruiting local trade unions.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Environmental

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Access to
                                             potable water at critical level.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Access to
                                             quality construction supplies at critical
                                             level.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Political

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Changing
                                             tax structures that could affect facility and
                                             headquarters locations.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Rumors of
                                             new taxes targeting cruise ships docking at local
                                             ports.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Legal

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Potential
                                             aggressive health and safety regulations that
                                             could affect shipyards.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          International laws on cruise ship operation.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Lawsuits
                                             filed against competitors for onboard outbreaks of
                                             infection.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Ethical

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Increased
                                             interest in several countries in marine safety
                                             issues.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Diversity, equity, and inclusion (DEI) programs
                                             are becoming an important job differentiator for
                                             management and administrative labor pools.  

                                          
                                          

                                       

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               

            
            

         
         
         
         
            
            
            Five Forces Framework

            
            
            
            
               
               
               The five forces framework was developed by
                  Michael Porter. In the ASCM Supply Chain
                     Dictionary, the five-forces model of
                     competition is defined as

               
               
               
               
                  
                  a methodology for analyzing competitive
                     pressures in a market and assessing the strength and importance of each of those
                     pressures.

                  

               
               
               
               The model is based on the assumption that an
                  industry is the composite of competitive pressures or forces operating in five areas
                  of the overall market, as shown in Exhibit 1-19. Each of these areas
                  is discussed below.

               
               
               
               
                  Exhibit 1-19: Five Forces Framework[image: The image illustrates the Five Forces framework. The central box labeled "Level of competitive rivalry" is surrounded by four other boxes, each representing one of the forces: Substitutes, Buyers, New entrants, and Suppliers.]
               
               
               
               
               To use the framework, one must

               
               
               
               
                  
                  
                  	
                     
                     
                     Identify the key figures and the
                        major sources of competitive pressure in each area.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Evaluate the intensity of the
                        pressures.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Determine how the overall picture
                        supports profitability.

                     
                     

                  
                  

               
               
               
               
                  
                  Rivalry Among Competitive Sellers

                  
                  
                  
                  This area represents the intensity with
                     which rivals compete in this industry to gain market share and competitive
                     advantage. As the rivalry intensifies, the likelihood of making a sustainable
                     profit decreases, since competitive tactics can be costly.

                  
                  
                  
                  Competitive actions include

                  
                  
                  
                  
                     
                     	
                        
                        
                        Price cutting

                        
                        

                     
                     
                     	
                        
                        
                        Marketing tactics (e.g., heavy
                           advertising, attractive promotions, brand creation)

                        
                        

                     
                     
                     	
                        
                        
                        Providing better customer
                           service

                        
                        

                     
                     
                     	
                        
                        
                        Frequent redesign of products to
                           add new features or options

                        
                        

                     
                     
                     	
                        
                        
                        Attractive financing terms

                        
                        

                     
                     
                     	
                        
                        
                        Customizable products.

                        
                        

                     

                  
                  
                  
                  Exhibit 1-20 lists industry
                     conditions that alternatively intensify or weaken the level of competition.

                  
                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-20: Conditions Affecting Level of Competition
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Rivalry Is Stronger When:

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Rivalry Is Weaker When:

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Demand is growing slowly or
                                       declining.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Demand is stable or increasing.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Brand switching is not costly.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Customers are locked into brands by
                                       the costs of switching.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Competitors’ products are not very
                                       distinct from each other.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Customers perceive certain brands as
                                       more attractive.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    There is excess supply or unused
                                       capacity (and fixed and/or storage costs are high).

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Supply and demand are balanced most of
                                       the time.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    There are more competitors of
                                       equivalent size and capability.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    A few rivals dominate the market and
                                       can severely punish competitive actions by weaker
                                       rivals.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Rivals have diverse strategies,
                                       including globalization.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Rivals pursue “me too” strategies.
                                       There are no daring strategic innovators.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    It is harder to leave the industry
                                       because there are barriers to exit that may be
                                       legal/contractual or emotional (e.g., pride or
                                       attachment).

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Assets can be easily sold or converted
                                       to other uses.

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Potential New Entrants to the Market

                  
                  
                  
                  The entry of a new competitor into a
                     market usually triggers costly competitive actions as the existing competitors
                     struggle to maintain their positions. For example, they may need to increase
                     investment in new product development, spend more on advertising, cut costs and
                     increase efficiencies, or provide additional incentives to the distribution and
                     retail network. By doing this, they are increasing the advantage that new
                     entrants will have to overcome.

                  
                  
                  
                  Exhibit 1-21 describes some of
                     the factors that affect threat of entry.

                  
                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-21: Factors Affecting Threat of Entry
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Threat of Entry Is Greater When:

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Threat of Entry Is Weaker When:

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    An industry is growing and a new
                                       entrant can recoup investments in the entry process over
                                       time.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Incumbents have resources to respond
                                       aggressively to new entrants.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Regulation is lax. Regulators may set
                                       requirements for new entrants (e.g., licensing, bonding)
                                       or restrict foreign competitors from entering a
                                       market.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Incumbents hold patents for
                                       technologies that give competitive advantage and respond
                                       aggressively when intellectual property rights are
                                       violated.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    New technologies emerge that can
                                       overcome the advantages of incumbents.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Entrants face significant barriers to
                                       entry.

                                    
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Required
                                             capital investment (e.g., new factories,
                                             distributor-retailer networks) is high.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Incumbents
                                             have locked up the best locations, distributors,
                                             shelf space, or sources of supply.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Incumbents
                                             have developed scale economies and accumulated
                                             expertise in the market.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Products are not strongly
                                       distinguished from each other. There is little customer
                                       loyalty to specific brands.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Loyalty to incumbents and their brands
                                       is high. This includes the network effect: Customers are
                                       more committed to a brand when peers (friends, users)
                                       are also customers.

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Substitute Products from Other Industries

                  
                  
                  
                  Identifying this category of competitors
                     requires that you think “outside the box” or, in other words, expand your sense
                     of who your competitors are. Your competitors are not just those organizations
                     that offer similar products or services. Your competitors are every organization
                     that meets the same customer need. In Crafting and
                        Executing Strategy, the authors offer the example of the sugar industry,
                     which must consider competition from the chemicals industry and the
                     manufacturers of sugar substitutes. The market need is for sweeteners, and that
                     need can be filled by different products from very different industries. Another
                     example might be eyeglasses, now produced by the precision manufacturing
                     industry, but which can be replaced by corrective surgery, using tools produced
                     in the medical devices industry.

                  
                  
                  
                  These products are attractive only if
                     they are easily available and offer comparable or better quality and if there
                     are few barriers to substitution (e.g., unattractive prices, necessary
                     supplementary products). For example, vision-correcting surgery was available
                     for some time before its safety was established and prices dropped. Sugar
                     substitutes gained in popularity when their taste improved relative to
                     sugar.

                  
                  
                  
                  Crafting
                        and Executing Strategy notes three warning signs that indicate possible
                     dangers from substitute products:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Stronger increases in sales
                           compared to the sales in the industry being analyzed

                        
                        

                     
                     
                     	
                        
                        
                        Signs that capacity is being
                           increased by producers of these substitutes

                        
                        

                     
                     
                     	
                        
                        
                        Increased profits among makers of
                           these substitutes

                        
                        

                     

                  
                  
               
               
               
               
                  
                  Bargaining Power of Suppliers and
                     Buyers/Customers

                  
                  
                  
                  Suppliers with stronger bargaining power
                     are in a position to drive up a producer’s costs, which can lead to higher
                     consumer prices for finished goods and, possibly, decreased sales.
                     Alternatively, manufacturers can absorb the suppliers’ increases, not raise
                     prices, and suffer a smaller profit margin. Crafting and Executing Strategy notes that a producer generally buys
                     from suppliers in different industries. Each supplier must be assessed
                     separately.

                  
                  
                  
                  The other end of the supply chain—the
                     buyer or customer—also needs to be considered. When do conditions favor
                     customers?

                  
                  
                  
                  Exhibit 1-22 shows the
                     conditions in which suppliers and buyers/customers each have greater bargaining
                     power.

                  
                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-22: Conditions Favoring Suppliers and Buyers/Customers
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Suppliers Have Greater Bargaining
                                       Power When:

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Buyers/Customers Have Greater
                                       Bargaining Power When:

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Demand for
                                             suppliers’ products is high and supply is low.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          A supplier
                                             adds some value to its products that is attractive
                                             to producers and thereby makes the product less of
                                             a commodity.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          The costs
                                             of switching to another supplier are high.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          There are
                                             only a few suppliers, and they can dominate their
                                             market.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          The
                                             supplier’s customer cannot make the product
                                             itself.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          The
                                             supplier provides only a small portion of the
                                             producer’s components. Consequently, an increase
                                             in price will have only a small effect. It would
                                             probably cost more to switch suppliers.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          There are
                                             few acceptable substitutes.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          The
                                             customer represents only a small part of the
                                             supplier’s sales. The supplier can afford to lose
                                             the customer.

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Buyers’/customers’ demand is weak but supply is
                                             high.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Goods tend
                                             to be commodities.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          It is easy
                                             and inexpensive for buyers/customers to switch to
                                             other producers.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          There are
                                             few and powerful buyers/customers and many
                                             relatively small producers.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Buyers/customers can create the product
                                             themselves at reasonable time, cost, and
                                             quality.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Buyers/customers have information about
                                             producers’ costs and competitors’ offerings. In
                                             other words, they can shop for better deals.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Buyers/customers can delay purchases, while the
                                             producers incur inventory costs. For example,
                                             consumers can wait to replace a car.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Buyers/customers are
                                             price-sensitive (they cannot absorb price
                                             increases) and seek alternatives when prices
                                             exceed a certain level—for example, retailers in
                                             competitive markets who lose customers if they
                                             raise prices or manufacturers whose profits will
                                             be severely affected by a price increase in one
                                             component.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Industry
                     Attractiveness

                  
                  
                  
                  
                  An
                     industry’s attractiveness is assessed by the number and relative strength of
                     these forces. Although each industry is unique, conditions in general favor an
                     organization’s ability to be profitable when internal rivalry among competitors
                     is weak to moderate, leverage over both suppliers and buyers is high, the
                     barriers to new entrants are high, and the threat from substitutions is
                     low.

                  
                  
                  
                  This does not mean, however,
                     that an organization cannot succeed when competition is high. But this fact must
                     be considered as the organization crafts its strategy. The strategy can try to
                     create conditions that protect the organization from competition or alter some
                     of the conditions. For example, different product design may make it possible to
                     increase the number of suppliers and diminish their power over the producer. Or
                     an organization can offer a retailer such powerful distribution advantages that
                     it will pay more for the relationship.

                  
                  
                  
                  The relationship between profitability and competitive
                     pressure is illustrated in Exhibit 1-23.

                  
                  
                  
                  
                     Exhibit 1-23: Industry Attractiveness[image: The image represents a graph illustrating the relationship between profitability potential and cumulative competitive pressure within an industry. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
               
               

            
            

         
         
   
      
         
         
         
         Analyzing the Internal
            Environment

         
         
         
         
            
            
            Here we discuss the importance of internal
               analysis and then introduce some analytical tools used to understand the internal
               environment:

            
            
            
            
               
               
               	
                  
                  
                  Resource and capability analysis,
                     which assesses competitive power

                  
                  

               
               
               
               	
                  
                  
                  SWOT analysis, which examines an
                     organization’s strengths, weaknesses, opportunities, and threats

                  
                  

               
               
               
               	
                  
                  
                  Value chain analysis, which maps the
                     alignment of the organization’s activities to the creation of value

                  
                  

               
               
               
               	
                  
                  
                  Product life cycle analysis, which
                     describes the needs and future of the organization’s products

                  
                  

               
               

            
            

         
         
         
         
         
            
            
            Importance of Internal Analysis

            
            
            
            
               
               
               Internal information includes a frank assessment of the
                  organization’s capabilities and resources. In the Harvard Business Review article “Scanning the Periphery,” George Day and
                  Paul Schoemaker urge leaders to question past assumptions, to admit and study past
                  mistakes, and to be sensitive to possible blind spots. For example, an organization
                  maybe so proud of its track record in innovation that it is reluctant to admit that
                  many of its most creative minds have left the organization and that the pace of
                  innovation has slowed.

               
               
               
               The internal environment is just as important
                  to the creation of strategy as the external environment. The organization’s leaders
                  must understand the organization’s current position. What resources and capacity
                  does the organization possess? What particular strengths can it leverage? What
                  weaknesses must be corrected or considered in determining its ability to create
                  competitive advantage? Is the organization optimizing its activities to create
                  customer value?

               
               
               
               Based on the internal analysis, the
                  organization’s strategists may decide to limit or modify the organization’s
                  initiatives to align them with present capabilities, or they may decide to expand
                  and develop the organization’s capabilities, including products, markets, and
                  production capacity.

               
               

            
            

         
         
         
         
            
            
            Resource and Capability Analysis

            
            
            
            
               
               
               
               A resource and capability
                  analysis identifies all of an organization’s resources and capabilities and then
                  determines if they offer sustainable competitive advantage.

               
               
               
               
                  
                  Identifying
                     Resources

                  
                  
                  
                  
                  A resource is defined in the ASCM Supply
                        Chain Dictionary as “anything that adds value to a good or service in
                     its creation, production, or delivery.” A company’s resources include tangible
                     and intangible assets. Tangible assets tend to be physical and can be
                     quantified. For example, a piece of equipment used to maintain a constant
                     temperature in a fabrication process is a tangible asset. The abilities to
                     create and use that equipment are intangible assets; they are more difficult to
                     see and value.

                  
                  
                  
                  Exhibit 1-24 lists major categories of tangible and intangible resources.
                     These categories are helpful in making sure that all resources have been
                     identified.

                  
                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-24: Types of Organizational Resources
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Tangible Resources

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Intangible Resources

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Physical
                                             (e.g., land, structures, equipment, access to
                                             resources such as minerals)

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Financial
                                             (e.g., cash and cash equivalents, securities,
                                             borrowing capacity)

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Technological (e.g., patents and copyrights,
                                             processes)

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Organizational (e.g., IT and communication
                                             systems)

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Human
                                             assets and intellectual capital (e.g., workforce
                                             expertise and creativity, management expertise,
                                             organizational learning)

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Brands and
                                             reputation (e.g., trademarks, customer and
                                             supplier goodwill, public or industry
                                             reputation)

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Relationships (e.g., alliances
                                             and joint ventures, networks of suppliers and
                                             distributors)

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Culture and
                                             the compensation system (e.g., motivated
                                             workforce, independent decision making,
                                             integrity)

                                          
                                          

                                       

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Identifying Capabilities

                  
                  
                  
                  Capabilities use resources to create
                     value. Some capabilities are tangible—for example, cryogenic machining that can
                     cut materials at extremely low temperatures, computer systems and personnel
                     capable of data mining (analyzing large amounts of data to extract useful
                     information). Other capabilities are intangible—for example, developing and
                     launching a new product, creating functional but innovative designs, or creating
                     an efficient distribution network.

                  
                  
                  
                  Capabilities can be more difficult to
                     identify than resources, but they represent important assets that can be used to
                     create strategic advantage.

                  
                  
               
               
               
               
                  
                  VRIN
                     Test

                  
                  The next step in analyzing resources and
                     capabilities is to submit them to a VRIN test for sustainable competitive
                     advantage. The acronym VRIN stands for valuable, rare, inimitable, and
                     nonsubstitutable.

                  
                  
                  
                     
                     	
                        
                        
                        A valuable resource or capability
                           is directly related to the strategy being considered. It is relevant. It
                           will help create advantage over competitors. An organization looking to
                           expand globally can consider its experience in entering other markets as
                           a valuable resource. An organization that has established good working
                           relationships with regulatory authorities may not have a valuable
                           resource when political shifts change agency decision makers.

                        
                        

                     
                     
                     	
                        
                        
                        A rare resource or capability is
                           something an organization possesses but competitors lack. Design skills
                           are not rare in the automotive industry; patents and organizational
                           learning related to designing electric cars may be distinctive.

                        
                        

                     
                     
                     	
                        
                        
                        An inimitable resource or
                           capability is difficult for a competitor to copy. This provides an
                           organization with a period of uncontested superiority. For example,
                           consider a market characterized by direct-to-consumer distribution. A
                           manufacturer wants to enter this market and can use its existing retail
                           and online distribution network to reach consumers. It would take
                           considerable time, expertise, and money for competitors to create their
                           own rival networks.

                        
                        

                     
                     
                     	
                        
                        
                        A nonsubstitutable resource or
                           capability cannot be countered by entirely different types of resources
                           and capabilities. An organization is proud of its highly trained and
                           experienced workers. However, the advantage these workers provide may be
                           vulnerable to substitution if a competitor can use robotic systems with
                           proven efficiency, reliability, and quality.

                        
                        

                     

                  
                  
                  Crafting and Executing Strategy notes that, although many organizations
                     pride themselves on their distinctive resources and capabilities, few can boast
                     that all of their resources and capabilities have passed each of the VRIN tests.
                     This is a point when leadership is helpful—to point out realities that may
                     conflict with visions.

                  
                  
                  
                  It is also
                     important for leaders to realize the dynamic nature of resources and
                     capabilities. Facilities deteriorate, equipment becomes obsolete, and talent
                     leaves the organization. In addition, competitors’ own resources and
                     capabilities are constantly changing. So it is important to keep this analysis
                     current.

                  
               
               
               
               
                  
                  Resource and Capability Analysis
                     for Services

                  
                  
                  
                  This example of a resource and capability
                     analysis for services makes use of the hotel group case study. The hotel group,
                     which owns several hotel chains, has been through a relatively rapid period of
                     growth. This is reflected in the fact that a large percentage of employees have
                     been with the organization for less than five years. It seems prudent then for
                     the hotel group to begin its new strategic planning period by defining where it
                     stands right now in terms of resources and capabilities that can be leveraged to
                     support strategic actions.

                  
                  
                  
                  A task force is assembled. They gather
                     data on resources from regional and divisional vice presidents. They hold focus
                     groups with key managers from each division to identify intangible assets and
                     capabilities. Here are the highlights from the summary they submitted to the
                     strategy planning group.

                  
                  
                  
                  
                     
                     
                     Resources

                     
                     
                     
                     Key tangible resources include

                     
                     
                     
                     
                        
                        	
                           
                           
                           Number of rooms presented as
                              rooms per brand and rooms in key markets (defined as markets with
                              increasing revenue)

                           
                           

                        
                        
                        	
                           
                           
                           Number of restaurants
                              presented by dining type and rating by standard rating services

                           
                           

                        
                        
                        	
                           
                           
                           Meeting space area divided by
                              brand and market

                           
                           

                        
                        
                        	
                           
                           
                           Number of hotels with
                              spas

                           
                           

                        
                        
                        	
                           
                           
                           Reservation and website
                              system

                           
                           

                        
                        
                        	
                           
                           
                           Cash on hand

                           
                           

                        
                        
                        	
                           
                           
                           Credit line and credit
                              rating.

                           
                           

                        

                     
                     
                     
                     Intangible resources include

                     
                     
                     
                     
                        
                        	
                           
                           
                           Strong brands

                           
                           

                        
                        
                        	
                           
                           
                           Growing guest loyalty
                              program

                           
                           

                        
                        
                        	
                           
                           
                           Hotel design templates

                           
                           

                        
                        
                        	
                           
                           
                           Co-marketing relationships
                              with high-prestige brands of products offered in rooms and hotel
                              areas

                           
                           

                        
                        
                        	
                           
                           
                           Effective management
                              (measured by audits showing compliance with standards, labor
                              relationships, guest surveys)

                           
                           

                        
                        
                        	
                           
                           
                           Well-communicated culture of
                              guest service in all brands

                           
                           

                        
                        
                        	
                           
                           
                           Reputation for sustainable
                              hotel practices, from materials and waste handling to labor and
                              community relations to energy use.

                           
                           

                        

                     
                     
                  
                  
                  
                     
                     
                     Capabilities

                     
                     
                     
                     Key capabilities include

                     
                     
                     
                     
                        
                        	
                           
                           
                           Marketing abilities—ability
                              to reach different audiences in different channels, to mount
                              effective “flash” promotions, and to promote guest loyalty in each
                              brand

                           
                           

                        
                        
                        	
                           
                           
                           Full meeting services with
                              technology and amenities appropriate for each brand

                           
                           

                        
                        
                        	
                           
                           
                           Acquisition teams skilled in
                              transforming purchased properties to brand images in industry record
                              time

                           
                           

                        
                        
                        	
                           
                           
                           Food and beverage
                              management—effective menu design and rotation, industry standard
                              food and beverage margins

                           
                           

                        
                        
                        	
                           
                           
                           Interior design

                           
                           

                        
                        
                        	
                           
                           
                           Facilities maintenance,
                              including security.

                           
                           

                        

                     
                     
                  
                  
                  
                     
                     
                        VRIN Analysis

                     
                     
                     The task force has assessed the hotel group’s resources
                        and capabilities in the following manner:

                     
                     
                     
                     
                        
                        	
                           
                           
                           
                              
                                 Valuable.
                                 
                              High.
                                 By industry standards and by trends in internal performance, the
                                 hotel group’s properties are viewed as superior in their
                                 markets.
                              

                           
                           

                        
                        
                        	
                           
                           
                           
                              
                                 Rare.
                                 
                              High.
                                 Few competitors have the market reach and prestige that the
                                 hotel group possesses.
                              

                           
                           

                        
                        
                        	
                           
                           
                           
                              
                                 Inimitable.
                                 
                              
                                 Moderate. It is difficult to maintain advantages in this
                                 industry. Accomplishments are rapidly imitated. The hotel group
                                 has focused on some features that require higher investment or
                                 more expertise, and this has given them some advantage.
                              

                           
                           

                        
                        
                        	
                           
                           
                           
                              
                                 Nonsubstitutable.
                                 
                              Uneven. While the hotel group has fairly minor competition for
                                 its prestige travel services (e.g., luxury accommodations, fine
                                 dining, large meeting services), it is beginning to see
                                 competition from peer-to-peer online networks.
                              

                           
                           

                        

                     
                  
               
               

            
            

         
         
         
         
            
            
            SWOT Analysis

            
            
            
            
               
               
               
               The SWOT
                  analysis is used to assess an organization’s ability to implement a strategy and
                  defend itself against competition. The acronym SWOT is explained by its definition
                  in the ASCM Supply Chain Dictionary: A SWOT analysis is “an analysis of the strengths,
                  weaknesses, opportunities, and threats of and to an organization. SWOT analysis is
                  useful in developing strategy.” Strengths and weaknesses reflect internal conditions
                  that favor or damage competitiveness, while opportunities and threats reflect
                  external conditions that impact the organization. The internal and external aspects
                  of the analysis are related.

               
               
               
               A SWOT analysis for the fast fashion retailer
                  is shown in Exhibit 1-25.

               
               
               
               
                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-25: Fast Fashion Retailer’s SWOT Analysis
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 SWOT Analysis

                                 
                                 
                              

                           
                        
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Strengths

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Weaknesses

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Dominant market
                                          share in category

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Speed of
                                          getting new fashions into stores

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Highly trained
                                          and customer-friendly staff

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Excellent store
                                          managers

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Relationships
                                          with suppliers

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Fashion
                                          intelligence capabilities

                                       
                                       

                                    

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Aging stores
                                          and dated looks

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Lease
                                          agreements at uncompetitive rates

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Ineffective web
                                          presence

                                       
                                       

                                    

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Opportunities

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Threats

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Growing
                                          customer awareness of social and environmental
                                          consequences of “shopping” culture

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Budget-oriented but stylish children’s clothing

                                       
                                       

                                    

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Business
                                          failure of key suppliers

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Downward trend
                                          of disposable income among key shopping groups

                                       
                                       

                                    
                                    
                                    	
                                       
                                       
                                       Labor-organizing campaigns at other retailers in
                                          industry

                                       
                                       

                                    

                                 
                                 
                              

                           
                        

                     

                  
                  

               
               
               
                  
                  Strengths

                  
                  Strengths
                     include the resources and capabilities identified in the resource and capability
                     analysis. Some may have scored high on the VRIN test for sustainable competitive
                     advantage, but not all. Crafting and Executing
                        Strategy notes that even strengths that do not have VRIN characteristics
                     may contribute to strategy in the short term, while more sustainable, long-lived
                     advantages are being developed.

                  
                  
                  Strengths include an organization’s
                     core process and its core competencies, which are defined in the ASCM Supply Chain Dictionary as follows:

                  
                  
                  
                     
                     Core
                           process: That unique capability
                        that is central to a company’s competitive strategy.

                     

                  
                  
                  
                     
                     Core
                           competencies: Bundles of skills
                        or knowledge sets that enable a firm to provide the greatest level of value
                        to its customers in a way that is difficult for competitors to emulate and
                        that provides for future growth. Core competencies are embodied in the
                        skills of the workers and in the organization. They are developed through
                        collective learning, communication, and commitment to work across levels and
                        functions in the organization and with the customers and suppliers.

                     

                  
                  
                  
                  All competencies have value, but
                     core competencies have more, because they directly contribute to an
                     organization’s strategy. Strengths allow an organization to act on opportunities
                     quickly.

                  
               
               
               
               
                  
                  Weaknesses

                  
                  
                  
                  Weaknesses are competitive liabilities.
                     They may be things that an organization does poorly or things it cannot do at
                     all. Weaknesses may be insufficient resources—tangible resources, such as
                     production capacity, or intangible resources, such as a divisive or unethical
                     organizational culture. Weaknesses may also be missing or deficient
                     capabilities.

                  
                  
                  
                  Uncorrected weaknesses increase an
                     organization’s vulnerability to external threats. For example, a manufacturer
                     knows that its employee relations are poor, primarily because managers and
                     supervisors violate policies and cannot communicate and resolve disputes
                     effectively. If the manufacturer does not improve its managers’ and supervisors’
                     skills, it may find that it is facing unionization campaigns, employment
                     lawsuits, and regulatory fines.

                  
                  
               
               
               
               
                  
                  Opportunities

                  
                  
                  
                  Opportunities are conditions in the
                     external environment that could convey a competitive advantage to the
                     organization—if the organization has the resources and capabilities to act on
                     the opportunity. Opportunities could be newly discovered and unmet customer
                     needs in the market that could deliver new revenue with little competition, new
                     technologies that can lower costs and increase competitiveness, or increases in
                     market share because of the exit of a powerful competitor from the market. There
                     could be an opportunity to grow and even to contract. For example, there may be
                     an opportunity for the organization to sell a division that no longer is aligned
                     with its strategy. The proceeds can then be invested in new strategically
                     aligned ventures.

                  
                  
                  
                  Acting on opportunities generally requires building strengths
                     and correcting weaknesses. It may also create the potential for new threats that
                     must be evaluated.

                  
                  
               
               
               
               
                  
                  Threats

                  
                  
                  
                  Threats can be environmental factors that
                     will damage the organization’s current competitiveness or profitability. They
                     may be risks that can limit the success of a planned strategic action. For
                     example, investment in a new production line intended to increase output may be
                     threatened by the unforeseen emergence of a direct competitor who will divert
                     revenue needed to offset the investment.

                  
                  
                  
                  The organization becomes more vulnerable to external threats
                     when it does not build its competencies, correct its weakness, and commit to
                     regular scanning of its internal and external environments.

                  
                  
               
               
               
               
                  
                  Effect of a SWOT Analysis on Strategy

                  
                  
                  
                  The findings of a SWOT analysis can
                     improve the choice, development, and execution of a business strategy:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Potential strategies must be
                           checked for alignment with the organization’s strengths. Does the
                           organization have the resources, capabilities, and competencies required
                           to execute the strategy? For example, a strategy to expand vertically in
                           an industry to lower costs—perhaps by buying several large
                           suppliers—will work only if the organization has the required resources
                           (e.g., available cash, credit lines, committed capital investors).

                        
                        

                     
                     
                     	
                        
                        
                        Opportunities must be aligned
                           with the organization’s strengths. Does the organization possess the
                           strengths to seize this opportunity? For example, the opportunity to
                           purchase a smaller rival will increase market share and competitive
                           power, but it will probably be more successful if the organization has
                           learned how to conduct mergers and if its members are skilled in
                           implementing change.

                        
                        

                     
                     
                     	
                        
                        
                        Once the organization has
                           committed to a strategy, it must address those weaknesses that will
                           decrease the chances for strategic success. It may, for example, invest
                           in technology that will increase productivity or flexibility. It may
                           acquire another business that possesses necessary skills or market
                           access.

                        
                        

                     
                     
                     	
                        
                        
                        The organization must assess the
                           threats to understand their likelihood and their impact. If the
                           organization decides to proceed, it may take further actions to protect
                           itself. For example, in the health-care industry, a real threat to a
                           pharmaceutical company that wants to introduce a new medicine is that
                           regulatory authorities will refuse to grant a marketing license. A
                           company can protect itself against this threat by meeting often with
                           regulatory representatives throughout the process, gaining insight into
                           possible agency reactions and needs and improving chances for agency
                           acceptance.

                        
                        

                     

                  
                  
                  
                  A SWOT analysis can focus organizations
                     on opportunities that take advantage of competitive strengths. It can advise on
                     resources and capabilities that will require further development or alternately
                     steer the organization away from situations where it is at a competitive
                     disadvantage. A SWOT analysis can also point out negative outcomes that the
                     organization must be able to withstand, avoid, or prepare for.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Value Chain Analysis

            
            
            
            
               
               
               
               The value chain is a way of understanding
                  where costs occur in an organization or a supply chain and how one activity in the
                  chain can affect the costs of another. By analyzing these connections, an
                  organization may find ways to lower costs and improve competitive power without
                  damaging quality and long-term profitability.

               
               
               
               A value
                     chain is defined in the ASCM Supply Chain
                     Dictionary as

               
               
               
               
                  
                  the functions within a company that add
                     value to the goods or services that the organization sells to customers and for
                     which it receives payment.

                  

               
               
               
               The value chain consists of two type of
                  activities: primary and support. Primary activities create value and will vary in
                  different organizations. Support activities make the primary activities possible.
                  For example, the primary activity of operations cannot occur without the help of IT,
                  which supports information systems used in production processes; human resources,
                  which secures workers; and accounting, which makes sure that everyone—employees and
                  suppliers—is paid. The value chain is illustrated in Exhibit 1-26.

               
               
               
               
                  Exhibit 1-26: Internal Value Chain[image: The diagram shows the flow of primary activities in a value chain, starting with "Purchasing," followed by "Operations," then "Logistics," and "Sales and marketing," all leading to the "Customer." Below this flow, a hexagonal box lists "Support Activities," which include "Information technology," "Human resources," and "Accounting." The primary activities are depicted as a sequence of arrows, emphasizing the progression from purchasing to customer. The support activities are shown as essential functions that facilitate the primary activities.]
               
               
               
               
               The organization’s internal cost structure is
                  composed of the costs of all its internal activities. Having internal costs greater
                  than its competitors’ costs can put an organization at a competitive disadvantage,
                  unless it is able to create a different advantage to outweigh this liability—for
                  example, better quality levels or faster innovation.

               
               
               
               The organization’s value chain is usually
                  only one part of a larger value chain system that includes the value chains of each
                  trading partner of the organization, which
                  the ASCM Supply Chain Dictionary defines as

               
               
               
               
                  
                  any organization external to the firm that
                     plays an integral role within the supply chain community and whose business
                     fortune depends on the success of the supply chain community.

                  

               
               
               
               The trading partners—suppliers and channel
                  partners (distributors, dealers, retailers)—and the organization work together to
                  provide value to customers. This extended value chain system is illustrated in Exhibit 1-27.

               
               
               
               
                  Exhibit 1-27: Value Chain System[image: The diagram shows the flow of a value chain starting from "Suppliers," which leads to the "Organization’s internal value chain," then proceeds to "Distributors" and "Retailers," and finally reaches the "Customer." Each step is represented by arrows indicating the flow direction from left to right, with the final arrow pointing to a circle labeled "Customer."]
               
               
               
               
               For example, a supplier’s value chain
                  includes its quality assurance activities that make sure that components delivered
                  to the organization meet specifications. At the other end of the supply chain, the
                  training activity in a dealership makes sure that sales representatives are
                  knowledgeable about the organization’s products and can present them effectively to
                  customers. Both of these activities contribute to the cost of the goods delivered
                  to
                  the customer.

               
               
               
               A value chain analysis considers these
                  activities in terms of their effect on costs and profit across the supply chain. The
                  ASCM Supply Chain Dictionary defines value chain analysis as

               
               
               
               
                  
                  an examination of all links a company
                     uses to produce and deliver its products and services, starting from the
                     origination point and continuing through delivery to the final customer.

                  

               
               
               
               Some supply chain partner activities,
                  however, create costs without contributing value. For example, the ordering system
                  a
                  supplier uses actually increases the organization’s inventory costs by increasing
                  labor. If the organization can convince the supplier to simplify this activity, it
                  can decrease purchasing costs. Similarly, imagine that a distributor damages product
                  while handling it. The organization incurs additional costs in retrieving the
                  damaged goods, replacing the order, and rebuilding customer confidence. Working with
                  the distributor to identify and fix the root cause of the problem will cause some
                  initial labor cost but will result in regularly lower costs associated with
                  distribution. It will also increase customer satisfaction.

               
               
               
               
                  
                  Value Chain Example

                  
                  
                  
                  Leaders at the motorcycle manufacturer
                     have mapped the organization’s internal value chain and value chain system. The
                     major participants and their relationships are shown in Exhibit 1-28. Keep in mind that the motorcycle manufacturer’s suppliers and
                     dealers have their own value chain systems.

                  
                  
                  
                  
                     Exhibit 1-28: Motorcycle Manufacturer’s Value Chain System[image: Diagram of a motorcycle manufacturing value chain, including inputs, primary activities, support activities, and dealers. Go to long description for more details.]
                  Go to long description.

                  
                  
                  
                  
                  The motorcycle manufacturer’s leaders
                     convene a strategy session that includes representatives from all functions.
                     They discuss ways in which the internal value chain and the value chain system
                     operate well and ways in which the organization could leverage its value chain
                     system to become more competitive.

                  
                  
                  
                  For example, production thinks it would
                     help assembly if production were included in the design process. Production
                     could point out proposed specifications that would create production challenges
                     and increase costs and time. It could also prepare staff and work centers for
                     any coming changes.

                  
                  
                  
                  Production also proposes that suppliers be
                     drawn into this process earlier. The suppliers need time to prepare their own
                     supply chains. They might be able to advise about components whose supply has
                     been unpredictable or uneven in quality. This would help production avoid
                     downtimes on production lines and rework when flaws are discovered in components
                     after assembly.

                  
                  
                  
                  Marketing manages the model design
                     process, and it is open to this more collaborative approach. They use a similar
                     approach with the dealer network, bringing influential dealers into early
                     discussions about new model features and effective marketing campaigns.

                  
                  
                  
                  Finance takes the opportunity to raise the
                     issue of the charge-backs from dealers for warranty work. The motorcycle
                     manufacturer needs to find some way to lower these costs.

                  
                  
                  
                  HR notes that they could also get started
                     on developing training if they were included as soon as model decisions were
                     finalized.

                  
                  
                  
                  Taking this broader view of its business
                     helps the organization see the internal and supply chain interactions required
                     to create value. The management group is challenged to find ways to enhance this
                     collaborative power.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Product Life Cycle Analysis

            
            
            
            
               
               
               
               The product life cycle is a way of describing the progression
                  of a product through predictable life stages. It has been observed that the sales
                  patterns of products often evolve in the same way. The pattern is called the product life cycle, defined in the ASCM Supply Chain
                     Dictionary as follows:

               
               
               
               
                  
                  1) The stages a new product goes through
                     from beginning to end (i.e., the stages that a product passes through from
                     introduction through growth, maturity, and decline). 2) The time from initial
                     research and development to the time at which sales and support of the product
                     to customers are withdrawn. 3) The period of time during which a product can be
                     produced and marketed profitably.

                  

               
               
               
               Manufacturers that make-to-stock (MTS) for a
                  fast-selling item will likely be able to profitably bear the cost of inventory while
                  that item is selling well. At some point, however, the item may no longer be
                  strongly in demand, due to, for example, changing consumer tastes. Continuing to
                  build inventories of items only sporadically in demand can quickly become
                  unprofitable. Rather than discontinuing the product, the organization may be able
                  to
                  keep it profitable for a while by switching to an assemble-to-order (ATO) or
                  make-to-order (MTO) environment. This is one example of why manufacturing needs to
                  understand a product’s life cycle so it can develop appropriate plans. After
                  introducing the various life cycle phases below, we will also briefly introduce the
                  manufacturing environments and show how they are impacted by life cycles.

               
               
               
               The phases of the product life cycle are illustrated in Exhibit 1-29. The length of the phases and of the cycle itself and the steepness
                  of curves will vary among products and industries. Note that product life cycle
                  considerations also impact organizations’ strategies, as customers will have
                  different things that motivate them to make purchases in different phases.

               
               
               
               
                  Exhibit 1-29: Product Life Cycle[image: Graph illustrating the product life cycle stages with sales and profit curves, and the corresponding use of different production strategies (ETO, MTO, ATO, MTS). Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               
                  
                  Introduction
                     Phase

                  
                  
                  
                  
                  During the
                     introduction phase, businesses invest a large amount of resources to change
                     customers’ limited awareness of the product—for example, advertising costs, plus
                     costs for establishing supply and distribution networks. They also incur a high
                     degree of risk. Sales are very low during this phase, and the organization
                     generally incurs losses rather than making a profit. The business may also have
                     limited capabilities to produce much supply unless it accepts high risk in
                     building that capability in advance of demand. If a product fails, revenue will
                     not reach expected levels, and the product may even be withdrawn from the market
                     before going any further in the life cycle. The success of the introduction
                     often rests on the quality of the research and design that went into the
                     product. In addition to design being a differentiator, ensuring availability may
                     be a key priority for distribution.

                  
                  
                  
                  The focus is on product
                     positioning—gaining consumer attention for the new product and distinguishing it
                     from any competitors. The ASCM Supply Chain Dictionary defines
                     product positioning as “the marketing
                     effort involved in placing a product in a market to serve a particular niche or
                     function.”

                  
                  
               
               
               
               
                  
                  Growth Phase

                  
                  
                  
                  Successful products gain market share rapidly, for example, as
                     retailers start carrying the product. This phase puts a lot of stress on
                     manufacturing and distribution to scale upward or downward quickly if demand
                     differs from what was projected during development, and quality or delivery
                     service levels could suffer. If economies of scale can be generated, unit costs
                     drop rapidly and high profits result, at least until competitors enter the
                     market and force prices down. However, other competitors exit the market if
                     their designs are proven less scalable. Thus product designs tend to stabilize
                     during this phase.

                  
                  
                  
                  In this phase, brand identities are emerging and the basis for
                     brand loyalty is being built. However, competitors may try to introduce product
                     imitations, or they may engage in strong competitive behaviors such as price
                     cutting. Over time, this slows revenue growth increases.

                  
                  
                  
                  Quality or compliance with specifications
                     and ability to meet demand reliably and dependably may also be primary concerns
                     in this phase. Shortcomings in these areas will damage sales and the product’s
                     upward momentum.

                  
                  
                  
                  Depending on the rate of adoption by the
                     market, operations may add ATO or MTS environments.

                  
                  
               
               
               
               
                  
                  Maturity
                     Phase

                  
                  The maturity
                     (saturation) phase marks peak sales. The product is no longer new, and many
                     customers have already bought it. Or the market may be saturated with
                     competitors, further reducing profit margins. Since sales can still be steady
                     for a long period, a product in this phase may be a functional product. Functional
                     products are defined in the ASCM Supply Chain Dictionary as
                     “mature products that tend to have a low profit margin and a predictable
                     demand.”

                  
                  
                  
                  Maturity is associated with
                     intensifying competition. As more competitors enter the industry and introduce
                     products into the market, the number of still available customers levels off.
                     Competitive tactics (e.g., price cutting, promotions) increase.

                  
                  
                  To remain profitable, operations must
                     become more efficient and/or more innovative. The organization must be able to
                     lower the costs of production in order to maintain profit or support lower
                     prices. When sales volumes are sufficient, products might be enhanced to keep
                     them profitable for longer or to allow time for replacement products to be
                     developed. This could take the form of price reductions or additional services
                     such as faster or more reliable delivery. This may involve reengineering
                     processes, introducing new technologies, or relocating production to areas with
                     cheaper transportation or labor costs.

                  
                  
                  Alternatively, the organization can expand the number of
                     customers by targeting new customer needs or entering new market areas. During
                     this phase, extensions of existing products or plans for new products may be
                     introduced to create differentiation in a crowded market or reset the product
                     life cycle and maintain or increase market share.

                  
               
               
               
               
                  
                  Decline Phase

                  
                  
                  
                  Products in the decline phase can include
                     those that are no longer in demand, or demand may be falling at a steady or
                     increasing rate. This may be due to new alternatives or changing tastes. Profits
                     might still be made in this phase, but this usually requires changing to a
                     less-expensive production environment such as make-to-order. There may be an
                     ongoing need for spare parts or service. Products must be phased out and
                     replaced with new or improved products, and an exit strategy may be needed. (In
                     some versions of the life cycle, phase-out might be shown as a separate
                     phase.)

                  
                  
                  
                  As revenue declines, businesses decide
                     whether they will leave the market entirely, maintain the product with minimal
                     investment, or introduce a replacement product.

                  
                  
                  
                  Rollover strategies from an existing to a
                     replacement product must be carefully planned. There are two basic strategies: a
                     solo product roll and a dual product roll. In a solo product roll, inventories
                     of the existing product are completely used up before the new product
                     introduction. This avoids the problem of having to sell off inventory of the
                     older product at a discount that erodes profit. However, it also exposes the
                     business to a certain level of risk. For example, the manufacturing process may
                     have been more problematic than expected and volume is insufficient for the
                     planned launch date. Now customers can buy neither product and may look at
                     competitive products. A dual product roll plans for having both products
                     available for a period of time—sometimes in target markets. This decreases the
                     risk of not having product available to meet customer demand, but it also risks
                     confusing customers.

                  
                  
                  
                  Since these strategies both have risks,
                     businesses often plan contingency strategies: plans to unload remaining
                     inventory, to change launch dates, or to introduce other products in order to
                     maintain revenue streams.

                  
                  
                  
                  Products with particularly loyal customers
                     or strong brand awareness may be retained to maintain visibility in the market.
                     Products that are still essential to important customers may be continued.
                     Production may begin to return to a manufacturing environment more in keeping
                     with shrinking demand—ETO or MTO environments. Products may be discontinued, but
                     not always. If production costs can be lowered sufficiently to produce even a
                     small profit, this revenue can be used to support other investments. Or products
                     may be sold to organizations that can produce them more profitably.

                  
                  
                  
                  
                  
               
               
               
               
                  
                  Product Life Cycle and Manufacturing Environments

                  
                  Note the bottom part of Exhibit 1-29 where it suggests potential manufacturing environments for each
                     life cycle stage. The exhibit shows how these phases may play out over time in
                     relation to the relative level of sales. For example, a product may be produced
                     as MTO or ETO during introduction to avoid producing things until they are
                     demanded. However, if the intention is for the product to be MTS for most of its
                     life cycle, this may be pursued from the very start in the expectation of
                     growth. The risk is that the growth will not be realized, so inventory levels
                     and capacity may start out very low. (The same argument might be made for ATO;
                     the exhibit should not be taken as an absolute.)

                  
                  
                  
                  The duration of the cycle or a given phase will also vary
                     between products. Innovative products tend to have shorter life cycles; staple
                     products can have very long life cycles. In addition, broad categories tend to
                     have longer life cycles than specific categories. For example, all automobiles,
                     all minivans, a specific model of minivan, and a specific year’s model will each
                     have very different life cycle durations.

                  
                  
                  Note the types of manufacturing environments that work best
                     with each life cycle phase. These recommended environments will work well for
                     some products but not for others. Some items in decline must still be
                     made-to-stock, but inventory levels might be adjusted far downward. Others are
                     best phased out as soon as the decline is recognized.

                  
                  
                  Here are a few other points about Exhibit 1-29:

                  
                  
                  
                     
                     	
                        
                        
                        ETO for the introduction phase
                           refers primarily to prototypes.

                        
                        

                     
                     
                     	
                        
                        
                        MTO may work well in the
                           introduction and growth phases until the volume demanded becomes high
                           enough to switch to a different method. If this strategy is pursued, the
                           organization needs a plan in place to transition to ATO or MTS quickly
                           enough to satisfy demand.

                        
                        

                     
                     
                     	
                        
                        
                        MTS works well in the growth and
                           maturity stages but quickly becomes unprofitable in decline, where ATO
                           or MTO are again recommended when feasible. MTS may be used in the
                           introduction stage, though there is some risk of inventory not
                           selling.

                        
                        

                     
                     
                     	
                        
                        
                        If a product is to be phased out,
                           MTO may be the only way to allow this phase-out period to be of
                           sufficient duration while remaining profitable.

                        
                        

                     

                  
               
               
               
               
                  
                  Product Life Cycle and Strategy

                  
                  
                  
                  The life cycle of an organization’s
                     products can affect operations strategy, including the manner in which products
                     are designed and produced and the volume of inventory that is maintained. For
                     example,

                  
                  
                  
                  
                     
                     	
                        
                        
                        Products with shorter life cycles
                           must generate revenue early. This means that product/process design must
                           be completed quickly, the product/process must be higher in quality at
                           release, and operations processes must achieve maximum efficiencies as
                           soon as possible. For example, in the pharmaceutical industry, products
                           enjoy a limited amount of time under patent protection laws. When the
                           patent expires, competitors may release similar products and erode a
                           company’s market share. These businesses therefore focus on getting
                           their products to market quickly, reducing expensive research and
                           development activity as much as possible while addressing quality issues
                           fully. Operations are fully organized before product release, and
                           launches are highly coordinated.

                        
                        

                     
                     
                     	
                        
                        
                        Life cycle position can affect
                           decisions about investments in operational capacity and inventory and
                           where production occurs and who performs production. Investing in
                           increased capacity is more likely when a product is growing. As revenue
                           begins to decline, production may be outsourced to free up capacity for
                           new products. To achieve cost savings, operations may be offshored to
                           areas with lower productions costs (e.g., access to cheaper labor, raw
                           materials, energy).

                        
                        

                     
                     
                     	
                        
                        
                        Operations performance objectives
                           often change as products age. For example, while revenue is high,
                           operations must be dependable and fast. As sales decline, operations
                           cost-effectiveness must increase to offset decreased revenue.

                        
                        

                     

                  
                  
                  
                  Many of these observations apply to the
                     service industry as well, as services proceed from less defined to more
                     standardized customer experiences.

                  
                  
               
               

            
            

         
         
   
      
         
         
         
         Section B: Strategic Scope and
            Objectives

         
         
         
         
            
            
            
               After completing
                  this section, students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Review
                     scope-related strategies: integration, diversification, and expansion
                     (globalization)

                  
                  

               
               
               
               	
                  
                  
                  Provide factors
                     promoting diversification and risks of a diversification strategy

                  
                  

               
               
               
               	
                  
                  
                  Contrast related
                     and unrelated diversification strategies and evaluation tools

                  
                  

               
               
               
               	
                  
                  
                  List reasons why
                     an organization would pursue a globalization strategy

                  
                  

               
               
               
               	
                  
                  
                  Distinguish among
                     multidomestic, global, and transnational strategies

                  
                  

               
               
               
               	
                  
                  
                  Describe and
                     discuss horizontal and vertical integration

                  
                  

               
               
               
               	
                  
                  
                  Determine how to
                     segment customers based on value proposition, customer usage patterns, and
                     relative customer profitability

                  
                  

               
               
               
               	
                  
                  
                  Describe the
                     different ways an organization can enact an international strategy

                  
                  

               
               
               
               	
                  
                  
                  Understand the
                     integrated measurement model’s features and uses

                  
                  

               
               
               
               	
                  
                  
                  Define and
                     illustrate the five generic performance objectives (quality, speed,
                     dependability, flexibility, cost), also called competitive
                     priorities

                  
                  

               
               
               
               	
                  
                  
                  Show how
                     performance objectives help create executable plans at all levels by setting
                     SMART goals.

                  
                  

               
               

            
            
            
            Here we examine strategies for growing the
               scope of operations—entering new markets, diversifying, expanding the organization’s
               global footprint, or integrating horizontally or vertically. Diversification moves
               the organization into new product or service markets. Globalization directs growth
               into new regions. Integration either expands the scope of the supply chain that is
               owned or expands market share in a given part of the supply chain. Each strategy
               provides a distinctive approach to the questions of how additional market and
               capacity will be achieved. Each approach has advantages and disadvantages,
               requirements, and analytical tools that can be used to assess its
               attractiveness.

            
            
            
            Next we show how organizations move from the level of the
               strategic plan to the level of the business plan, which is where customer needs are
               determined and used to begin setting strategic objectives and competitive
               priorities.

            
            

         
         
         
         
   
      
         
         
         
         Strategic Scope

         
         
         
         
            
            
            Here we provide a road map—a big-picture view—of how strategic
               scope is set. We discuss the need for growth and present the Ansoff product-market
               growth matrix, which summarizes growth strategies. Then we show how an organization
               can diversify its operations by expanding into new industries or into new market
               areas in its current industry. Diversification can be classified as related and
               unrelated. After that we address the case for global expansion, creating and
               leveraging profit sanctuaries, and types of international strategies. Next we
               compare horizontal and vertical integration, including how to increase horizontal
               scope, followed by methods of vertical integration. Outsourcing is also covered from
               a perspective of when it does and does not make sense.

            
            

         
         
         
         
         
            
            
            Strategic Scope Road Map

            
            
            
            
               
               
               For most organizations, growth is an
                  essential goal. It provides the resources and conditions needed for sustainable
                  competitive advantage. The challenge is to grow in a way that accomplishes those
                  goals. Crafting and Executing Strategy terms this
                  activity as defining an organization’s scope,
                  or

               
               
               
               
                  
                  the range of activities that a firm
                     performs internally, the breadth of its product and service offerings, the
                     extent of its geographic market presence, and its mix of businesses.

                  

               
               
               
               The way an organization decides to grow will
                  depend on its resources and the dynamic forces in its marketplace. For example, when
                  a domestic market is completely saturated, an organization may decide to enter a
                  foreign market. When rivalry is very intense, it may be essential to move quickly—to
                  be the first into a market. An organization may choose to focus growth within its
                  market, working harder to increase sales to its current customers or to win
                  customers from competitors. It may customize its products or services to appeal to
                  new groups of customers, or it may introduce new products and services into this
                  market, such as a manufacturer using its expertise in creating commercial cooking
                  appliances to develop a line of products for home cooks. Or an organization may
                  choose to look outside its current market, both geographically and in terms of
                  product users, to create growth.

               
               
               
               
               
                  
                  Product-Market Growth Matrix (Growth Strategies)

                  
                  Four growth
                     strategies were described by H. Igor Ansoff and are represented in the matrix
                     for growing revenue shown in Exhibit 1-30. The four quadrants
                     represent the different growth
                     strategies.

                  
                  
                  
                     Exhibit 1-30: Ansoff Product-Market Growth Matrix[image: Matrix showing four growth strategies: Market penetration, Product development, Market development, and Diversification, based on existing and new products and markets. Go to long description for more details.]
                  Go to long description.

                  
                  
                  
                  If a business chooses to grow within its current market,
                     it may choose one of these growth strategies.

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Market penetration.
                              
                            The
                              organization pursues a larger market share in the existing market
                              with the same product, perhaps by focusing advertising on a new
                              customer group, by being more aggressive with competitors, or by
                              differentiating its product from its competitors’ products. For
                              example, a camping goods manufacturer decides to revise its
                              advertising tactics to appeal to an older customer.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Product development.
                              
                           The
                              organization focuses on growing within its existing market by
                              introducing new products. For example, a camping goods manufacturer
                              decides to add an outdoorsy clothing line, which still maintains its
                              market focus. Another example is replacing a product in decline with
                              a new product introduction that helps maintain market share by
                              resetting the product life cycle.
                           

                        
                        

                     

                  
                  
                  A business may choose to grow outside
                     its current market. Perhaps the customer base in the current geographical market
                     has been completely saturated. The only way to grow share is to use
                     unsustainable competitive tactics against rivals. Or the business’s leaders see
                     that the current industry has plateaued in terms of growth and will offer
                     reduced opportunities. In these situations, the business may choose one of these
                     growth strategies:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Market development.
                              
                           The
                              organization decides to sell its existing products in a new
                              market—for example, a new geographical market. The camping goods
                              manufacturer opens a distribution channel in an overseas
                              market.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Diversification.
                              
                           The
                              organization decides to extend its scope, to start performing
                              entirely new activities. The camping goods manufacturer acquires a
                              chain of vacation-oriented motor home parks.
                           

                        
                        

                     

                  
               
               

            
            

         
         
         
         
            
            
            Diversification

            
            
            
            
               
               
               The ASCM Supply Chain Dictionary defines a diversification strategy as follows:

               
               
               
               
                  
                  An expansion of the scope of the product
                     line to exploit new markets. A key objective of a diversification strategy is to
                     spread the company’s risk over several product lines in case there should be a
                     downturn in any one product’s market.

                  

               
               
               
               Diversification represents a significant
                  investment and the exposure of resources to a broader array of risks while reducing
                  the volatility from investment in a single area. Diversification for the sole
                  objective of growth is not necessarily wise. Sounder reasons include competitive
                  need and the opportunity for mutual growth.

               
               
               
               Organizations often pursue diversification
                  strategies when their original markets are saturated or declining or when evolving
                  macro-environment conditions (e.g., new technology, changes in consumer habits) are
                  eroding market size and profitability. Alternatively they may find opportunities to
                  leverage existing assets and capabilities.

               
               
               
               
                  
                  Diversification and Risk

                  
                  
                  
                  Organizations diversify to decrease
                     volatility related to a single type of investment or operation in a single area.
                     If management is uncertain about the future of the industry, market, or
                     technology, diversification into multiple industries reduces the organization’s
                     vulnerability to changes. A market downturn in one industry may not affect
                     another.

                  
                  
                  
                  However, diversification can create new
                     risks. It may be difficult for leaders to assess an unfamiliar industry. This
                     risk may be managed by seeking industry expert opinions and analysis prior to
                     internal investment in capabilities, acquisition of partners/unrelated
                     businesses, or formation of strategic alliances. It is also critical that the
                     opportunity’s potential is assessed accurately. A third-party analysis of the
                     market or a third-party audit of a potential acquisition/partner can help
                     address this risk.

                  
                  
                  
                  Other risks depend on how closely the
                     purchaser intends to integrate the acquisition into the existing organization.
                     Does it hope to achieve global or brand synergy (the diversified organization
                     outperforming the sum of its parts)? What level of control does the organization
                     intend to exercise versus allowing autonomy?

                  
                  
                  
                  
                  If integration is required for the strategy’s success, the
                     organization’s ability to fold the acquisition into its existing structure and
                     culture will affect the success of the integration. Differences in cultures must
                     be acknowledged and strategies for managing the differences implemented. This
                     includes defining new reporting lines, developing collaboration methods,
                     altering job classifications, and reviewing compensation. The purchaser must
                     also right-size the workforce to remove redundant functions.

                  
                  
               
               
               
               
                  
                  Related and Unrelated
                     Diversification

                  
                  
                  
                  Organizations may pursue related or
                     unrelated diversification strategies or a hybrid of the two.

                  
                  
                  
                     
                     
                     Related Diversification Strategies

                     
                     
                     
                     A related diversification strategy
                        focuses on industries with value chain activities similar to the
                        organization’s own, which is called strategic fit. The similarities can be
                        anywhere along the value chain, from research and development through
                        production to distribution and customer service. Shared capabilities enable
                        economies of scale.

                     
                     
                     
                     Strategic fit exists when

                     
                     
                     
                     
                        
                        	
                           
                           
                           There is a potential for
                              sharing expertise or assets that will have synergistic effects. For
                              example, say that a baby food manufacturer has effective market
                              research. This expertise can be transferred to children’s apparel
                              market research.

                           
                           

                        
                        
                        	
                           
                           
                           Assets can be shared to lower
                              costs. For example, the same plant can produce lawnmowers and
                              snowblowers, providing seasonality offset.

                           
                           

                        
                        
                        	
                           
                           
                           Brand identity can be
                              transferred to support consumer recognition.

                           
                           

                        

                     
                     
                  
                  
                  
                     
                     
                     Unrelated Diversification Strategies

                     
                     
                     
                     Unrelated diversification strategies
                        involve organizations with different value chain activities and/or different
                        types of resources. They can be seen as a form of corporate investment. For
                        example, a camping goods manufacturer who acquires a chain of
                        vacation-oriented rentals is implementing unrelated diversification. Assets
                        and supply chain relationships will not be very helpful in promoting this
                        new venture.

                     
                     
                     
                     Organizations that are well-managed may
                        be able to invest their assets and skills to acquire and restructure
                        undervalued businesses. Unrelated diversification does not offer an
                        opportunity for synergy.

                     
                     
                  
               
               
               
               
                  
                  Assessing Diversification
                     Opportunities

                  
                  
                  
                  Organizations should submit a potential
                     diversification strategy to three tests:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Industry attractiveness.
                              
                           Analysts
                              can use the five forces framework to assess the intensity of
                              competitive forces and market growth trends. The industry’s
                              environment can be scanned to identify potential threats and
                              opportunities.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Cost of entry.
                              
                           Will the
                              potential profit outweigh the investment? Barriers are generally
                              higher in attractive industries; when low, there are more
                              entrants.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Better-off test.
                              
                           The
                              “better-off” test assesses whether diversifying the organization
                              creates synergy. For example, a baby food manufacturer purchasing a
                              children’s apparel business would expect the returns of the new
                              diversified company to exceed those of the original two
                              businesses.
                           

                        
                        

                     

                  
                  
                  
                  
                     
                     Multi-Factorial
                           Matrices

                     
                     
                     Matrix
                        tools visualize the relative attractiveness of enterprises and of the entire
                        portfolio of a multi-industry organization. These tools are useful in
                        determining whether an acquisition is a good investment or which current
                        investments remain promising. This can help with adding, maintaining, or
                        divesting decisions.

                     
                     
                     Exhibit 1-31 shows the industry attractiveness/competitive strength matrix
                        developed for General Electric by McKinsey and Company.

                     
                     
                     
                        Exhibit 1-31: Industry Attractiveness/Competitive Strength Matrix[image: Matrix showing business unit competitive position versus industry attractiveness. Go to long description for more details.]
                     Go to long description.

                     
                     
                     
                     In this illustration, an
                        organization holds enterprises in four different industries.

                     
                     
                     
                        
                        	
                           
                           
                           High industry attractiveness/strong business unit competitive
                                 position (upper left). A manufacturer of frozen organic
                              foods enjoys a growing market. The company has very strong brand
                              value, excellent management, and cost efficiencies that generate
                              good profit margins. This is a high-value asset.

                           
                           

                        
                        
                        	
                           
                           
                           High industry attractiveness/weak business unit competitive
                                 position (upper right). A heavy-construction equipment
                              manufacturer experiences a growing industry. However, its factories
                              use older, inefficient machinery. Management is stuck reacting to
                              short-term problems. Since the industry is healthy, the holding
                              company may invest further or change the company’s management.

                           
                           

                        
                        
                        	
                           
                           
                           Low industry attractiveness/strong business unit competitive
                                 position (lower left). A fine-dining restaurant chain
                              reliably produces decent profits, but other restaurant chains
                              compete intensively, requiring regular investment in remodeling and
                              advertising. The holding company may divest this holding or revise
                              it—for example, reposition it, such as to fast-casual dining.

                           
                           

                        
                        
                        	
                           
                           
                           Low industry attractiveness/weak business unit competitive
                                 position (lower right). A regional newspaper chain is in a
                              declining industry with declining advertising revenue. This company
                              has a poor reputation for quality journalism. Management has
                              weakened the company’s finances through constant fights with unions.
                              This is not an attractive investment to hold or an easy one to
                              sell.

                           
                           

                        

                     
                     
                     Industry attractiveness is
                        assessed based on multiple factors, including

                     
                     
                     
                        
                        	
                           
                           
                           Market size and growth
                              trend

                           
                           

                        
                        
                        	
                           
                           
                           Intensity of competition

                           
                           

                        
                        
                        	
                           
                           
                           Emerging opportunities and
                              threats

                           
                           

                        
                        
                        	
                           
                           
                           Cross-industry strategic
                              fit

                           
                           

                        
                        
                        	
                           
                           
                           Resource requirements

                           
                           

                        
                        
                        	
                           
                           
                           Macro-environmental
                              effects

                           
                           

                        
                        
                        	
                           
                           
                           Industry profitability.

                           
                           

                        

                     
                     
                     Competitive strength may be
                        based on

                     
                     
                     
                        
                        	
                           
                           
                           Market share

                           
                           

                        
                        
                        	
                           
                           
                           Costs and profitability
                              relative to competitors’ performance

                           
                           

                        
                        
                        	
                           
                           
                           Product features relative to
                              competitors’ products

                           
                           

                        
                        
                        	
                           
                           
                           Competitive advantages (e.g.,
                              strong brand, key supply chain relationships)

                           
                           

                        
                        
                        	
                           
                           
                           Synergistic benefits from
                              other enterprises in the portfolio.

                           
                           

                        

                     
                  
               
               

            
            

         
         
         
         
            
            
            Global Expansion

            
            
            
            
               
               
               Globalization strategies seek to achieve
                  growth by expanding the market for an organization’s products outside the
                  organization’s current borders. The organization is not changing its essential
                  business focus; it is expanding its geographical market.

               
               
               
               As existing markets mature, organizations must
                  either reinvent themselves and their products/services, such as by lowering costs,
                  or find ways to add customers. Globalization strategies can provide those customers
                  and cost savings.

               
               
               
               
               A global strategy may be attractive for
                  different reasons:

               
               
               
               
                  
                  
                  	
                     
                     
                     It can
                           provide access to new customers. This is attractive to organizations
                        that face saturated demand in their home market (e.g., from imitators).

                     
                     

                  
                  
                  
                  	
                     
                     
                     It can
                           lower costs and improve competitive position. Competitive advantage
                        can come from a variety of sources:

                     
                     
                     
                     
                        
                        	
                           
                           
                           Increasing revenue with the
                              same production costs lowers unit costs and creates economies of
                              scale.

                           
                           

                        
                        
                        	
                           
                           
                           Larger operations have more
                              bargaining power with suppliers.

                           
                           

                        
                        
                        	
                           
                           
                           New locations can lower
                              transportation costs by shortening distances to raw materials or
                              customers.

                           
                           

                        
                        
                        	
                           
                           
                           Certain markets have less
                              expensive labor or access to specialized skills or new
                              technologies.

                           
                           

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     It can
                           be a response to negative conditions in the home country. For
                        example, an organization may determine that its profitability is being
                        limited by government regulations or trade barriers. Skilled workers may be
                        scarce.

                     
                     

                  
                  

               
               
               
               
                  
                  Profit Sanctuaries

                  
                  
                  
                  
                  Globalization has an effect
                     on the organization itself—it creates new competencies, capabilities, and
                     allies. One example of a globalization competency is the ability to determine
                     which foreign markets are most likely to become profit sanctuaries.

                  
                  
                  
                  As discussed in Crafting and Executing Strategy, a profit
                     sanctuary is created when an organization expands into a foreign market and
                     enjoys a strong and protected competitive position, which then supports
                     competitive activities in the organization’s domestic and foreign markets.

                  
                  
                  
                  A global organization with a profit
                     sanctuary can afford to compete more aggressively against its domestic
                     rivals—for example, by cutting prices and margins—because of the profits from
                     outside the domestic market. The domestic rivals are forced to respond but lack
                     the same resources.

                  
                  
                  
                  The strategy
                     can also be used to enter and eventually dominate new foreign markets. The
                     profits from its sanctuaries allow the global organization to compete
                     aggressively with domestic rivals in the new market.

                  
                  
                  
                  Pharmaceutical organizations have used profit sanctuaries.
                     When regulations and market size restricted growth in Europe, many companies
                     entered the U.S. market, where they earned considerably more profit. These
                     profits were directed into product and market development and competitive
                     activities.

                  
                  
                  
                  Fair trade agreements,
                     such as those monitored by the World Trade Organization, aim at protecting
                     markets from extreme competitive practices such as dumping. In dumping, an
                     organization sells its goods into a foreign market at prices well below normal
                     or well below its costs of production.

                  
                  
               
               
               
               
                  
                  International Strategies

                  
                  
                  
                  
                  Crafting and Executing Strategy defines an
                     international strategy as simply the way an organization competes in more than
                     one country. In other words, it is the way a global organization structures the
                     relationships of its parts—the relationship between the headquarters or home
                     country and the host countries.

                  
                  
                  
                  There are three major types of international strategies: global, transnational,
                     and multidomestic. Exhibit 1-32 maps these
                     orientations against two factors: global integration and local responsiveness.
                     Global integration is the degree to which a multinational organization
                     standardizes and integrates its activities. Local responsiveness is the degree
                     to which a multinational organization allows its foreign divisions to act
                     independently to meet local tastes.

                  
                  
                  
                  
                     Exhibit 1-32: International Strategy Orientations[image: Matrix showing different international business strategies based on the levels of global integration and standardization versus local responsiveness. The strategies include Global Strategy, Transnational Strategy, and Multidomestic Strategy. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  
                     
                     Global/Multinational Strategy

                     
                     
                     The ASCM Supply Chain
                           Dictionary defines a global or multinational strategy as one designed to

                     
                     
                     
                        
                        out-compete rivals that focuses on
                           opportunities to achieve cross-business and cross-country coordination,
                           thereby enabling economies of scope and an improved competitive position
                           with regard to reducing costs, cross-country subsidization, and so
                           on.

                        

                     
                     
                     A global strategy aims to “think
                        global, act global.”

                     
                     
                     The
                        organization is highly standardized in that it relies on the same products
                        (with some minor customizations) sold under the same names, and it pursues
                        the same business strategy. Decision making is centralized. The organization
                        commits to building strong brands and uses common marketing channels and
                        messages.

                     
                     
                     For example, some
                        components may be manufactured in countries where raw materials are closer
                        or skills are more available. Assembly occurs close to the customers. If a
                        disaster halts operations in one country or additional capacity is needed,
                        another country may be able to step in.

                     
                     
                     
                     An organization pursuing a global strategy will benefit
                        from the transfer and sharing of capabilities across borders.
                        Competitiveness is helped by a strong, globally recognized brand, with
                        features carefully planned for a global (not local) market. Economies of
                        scale and/or local proximity could be advantages.

                     
                     
                     A global strategy’s challenges include a need for leaders
                        who have global perspectives and cultural sensitivity. Management is
                        complex, since integration takes more thought and time. Product may be
                        moving around more, leading to increased costs for transportation and
                        cross-border tariffs. The organization also trades the ability to adapt to
                        local markets for the strengths of global
                        brands.

                     
                  
                  
                  
                     
                     
                     
                        
                        
                        Transnational Strategy
                        

                     
                     
                     
                     
                     A transnational strategy aims at achieving some degree of
                        both standardization and local responsiveness. This orientation is referred
                        to as “think global, act local.” This may be appropriate for an organization
                        whose products and services will be more competitive in local markets if
                        they appeal to distinctively local needs and the customization can be
                        accomplished cost-effectively, such as by postponement or
                        assemble-to-order.

                     
                     
                  
                  
                  
                     
                     
                     
                        
                        
                        Multidomestic/Multicountry Strategy
                        

                     
                     
                     
                     
                     The ASCM Supply Chain Dictionary defines a multidomestic or multicountry strategy as one in which

                     
                     
                     
                     
                        
                        each country market is
                           self-contained. Customers have unique product expectations that are
                           addressed by local production capabilities.

                        

                     
                     
                     
                     The expression “think local, act
                        local” relates to this strategy because the organization is highly
                        decentralized. All divisions operate independently, and products vary from
                        one market to the next. The organization is responsive to local conditions
                        and needs.

                     
                     
                     
                     Consider a
                        cosmetics company with cross-border subsidiaries. Local businesses develop
                        products and packaging that are aligned with local shoppers’ needs. The
                        products are marketed using local competitive practices such as focusing on
                        small shops.

                     
                     
                     
                     This approach
                        allows local businesses to act quickly on threats and opportunities. It does
                        not, however:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Promote local-to-global
                              innovation, organizational learning, and competencies.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Use the increased customer
                              base for economies of scale or brand recognition.

                           
                           

                        
                        

                     
                     
                  
               
               

            
            

         
         
         
         
            
            
            Horizontal and Vertical Integration

            
            
            
            
               
               
               There are two basic directions for growth
                  within a market: horizontal and vertical. The ASCM
                     Supply Chain Dictionary defines a horizontally
                     integrated firm as one that “produces or sells similar products in
                  various geographical locations. Horizontal integration in marketing occurs more
                  frequently than horizontal integration in production.” The organization makes and
                  sells the same kinds of things but in different geographical areas. This is in
                  contrast to a vertically integrated firm, in which “functions that were previously
                  performed by suppliers…are now done internally.” A vertically integrated firm grows
                  in terms of what it makes or what activities it performs.

               
               
               
               Exhibit 1-33 shows the possibilities for horizontal and vertical integration in
                  the automotive industry. Company A makes luxury cars but wants to expand its
                  products. It does that by acquiring company B, which makes electric cars. Company
                  A
                  is now in a position to own a larger share of the entire automotive market. Company
                  A could decide instead to grow vertically within its industry’s value chain by
                  acquiring company 1, which makes brake systems used in automotive manufacturing. Or
                  it could decide to do both.

               
               
               
               
                  Exhibit 1-33: Horizontal and Vertical Integration[image: Diagram illustrating the concepts of horizontal and vertical integration. Car maker Company A is shown in the center, connected to car maker Company B (horizontal integration) and Component manufacturing Company 1 (vertical integration).]
               
               
               
               
               
                  
                  Horizontal Scope of
                     Operations

                  
                  
                  
                  Crafting and
                        Executing Strategy defines horizontal scope as “the range of product and
                     service segments that the firm serves within its product or service market.”

                  
                  
                  
                  
                  
                  
                  For example, an organization may begin as
                     a producer of baby foods, but it may over time broaden its market offerings to
                     include products for different age groups or needs (e.g., children with
                     allergies, teething products).

                  
                  
                  
                  The organization may accomplish this
                     growth in different ways:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              By developing its new capabilities entirely in-house.
                              
                            It may,
                              for example, research, develop, produce, and market a line of
                              organic foods to appeal to a specific group of consumers. This
                              approach requires significant time and resources and will be hard if
                              rivals are preparing to compete in this same area.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              By acquiring new capabilities.
                              
                           The
                              organization may discover an opportunity to purchase or merge with
                              another organization that aligns well with the business strategy.
                              For example, a company that has introduced a line of organic infant
                              foods may need additional capital to meet its own strategic goals.
                              Its owners agree to sell, allowing ready-made access to this
                              customer group and additional capability. This approach also
                              requires resources, but it offers the opportunity of enabling the
                              organization to enter this market area quickly, building a market
                              share and enjoying a period of uncontested competitive advantage.
                              Analyzing potential mergers and acquisitions is complex. We discuss
                              below some of the factors that an organization must consider in
                              choosing this route to grow scope.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              By outsourcing the capability.
                              
                           The
                              organization may decide that it will purchase product from another
                              producer who will manufacture, package, and distribute the product
                              to the organization’s specifications. This is, in effect, adding a
                              supplier to the organization’s value chain. It is a rapid and less
                              resource-intensive way to acquire a capability, but it carries other
                              risks. Will the partner deliver the required quantity and quality of
                              goods/services in the required time frame?
                           

                        
                        

                     

                  
                  
                  
                  
                     
                     Mergers and Acquisitions

                     
                     
                     A merger is defined in
                        the ASCM Supply Chain Dictionary as “the acquisition of the
                        assets and liabilities of one company by another.” In a merger, a new entity
                        is formed; in an acquisition, one entity absorbs another.

                     
                     
                     Crafting and Executing Strategy lists five objectives that can be
                        satisfied by a merger or acquisition:

                     
                     
                     
                        
                        	
                           
                           
                           Creating cost
                              efficiencies

                           
                           

                        
                        
                        	
                           
                           
                           Expanding geographical
                              coverage

                           
                           

                        
                        
                        	
                           
                           
                           Extending product
                              offerings

                           
                           

                        
                        
                        	
                           
                           
                           Gaining access to technology,
                              resources, or capabilities

                           
                           

                        
                        
                        	
                           
                           
                           Supporting the organization’s
                              ability to adapt to the evolution of its industry (e.g., the
                              evolution of publishing from conventional methods to digital
                              media)

                           
                           

                        

                     
                     
                     There are at least two major
                        obstacles to a successful merger or acquisition strategy:

                     
                     
                     
                        
                        	
                           
                           
                           There may be insufficient due diligence into the
                              transaction. An acquired business may, for example, have more dated
                              technology and assets than the purchaser realized. Capabilities may
                              be overstated. It may have legal liabilities that will cause
                              significant expense in the future—for example, the discovery of
                              environmental pollution that will require costly remediation.

                           
                           

                        
                        
                        	
                           
                           
                           There may be a mismatch of organizational
                              cultures, which can extend from leaders downward through the entire
                              organization. A workforce used to having more decision-making
                              authority and fewer rules will not adapt smoothly to a
                              more-regimented organization.

                           
                           

                        

                     
                  
               
               
               
               
                  
                  Vertical Integration

                  
                  
                  
                  
                  Vertical integration is defined in the ASCM Supply Chain Dictionary in part as follows:

                  
                  
                  
                  
                     
                     The degree to which a firm has
                        decided to directly produce multiple value-adding stages from raw materials
                        to the sale of the product to the ultimate consumer. The more steps in the
                        sequence, the greater the vertical integration.

                     

                  
                  
                  
                  As with
                     horizontal integration, an organization can build its own capabilities in these
                     new value chain areas or it can merge with or acquire a business that performs
                     these capabilities—perhaps an existing supplier. For example, the baby food
                     manufacturer may have been purchasing market research and strategizing from a
                     separate organization. As it considers growth, it may decide that it needs more
                     control over that capability. It may then bring the capability in-house by
                     purchasing its present partner, or it may begin the process of building its own
                     competencies in this area.

                  
                  
                  
                  Vertical integration can provide more control over the value chain and
                     opportunities to lower costs. It presents its own challenges, however:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        It cannot be assumed that the new
                           competencies will come naturally, easily, or quickly. If the baby food
                           producer decides to purchase its own organic farms, it is entering an
                           activity with entirely different technology, skill sets, and
                           knowledge.

                        
                        

                     
                     
                     
                     	
                        
                        
                        It increases investment in the
                           industry and, therefore, exposure to changes or negative trends. If
                           technology or customer preferences change, the organization may lose the
                           value of its investment in the added capability.

                        
                        

                     
                     
                     
                     	
                        
                        
                        If the activity is not
                           significant to the organization’s operations, the output may not make
                           its acquisition cost-efficient. Purchasing a printing company that makes
                           the baby food manufacturer’s labels will be cost-effective only if
                           labels represent a significant portion of costs.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Capacities may not match
                           optimally. For example, if the baby food manufacturer acquires its own
                           farms, there is a risk that the farms’ production will not meet or will
                           exceed demand and factory capacity utilization rates.

                        
                        

                     
                     

                  
                  
                  
                  As shown
                     in Exhibit 1-34, organizations may have no vertical integration (i.e., the supply
                     chain partners remain independent businesses) or they may integrate in either
                     direction (forward or backward) in the value chain. Backward integration focuses
                     on activities located closer to the origin of the value chain; forward
                     integration focuses on activities closer to the end customer or
                     consumer.

                  
                  
                  
                  
                     Exhibit 1-34: Backward and Forward Integration[image: Diagram showing four types of integration: No Integration, Backward Integration, Forward Integration, and Both Directions, each illustrating the flow from Suppliers to Customer/Consumer through various stages like Processing, Shipping, Distribution, and Retail. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  
                     
                     
                     Backward Integration

                     
                     
                     
                     The ASCM Supply Chain Dictionary defines backward
                           integration as

                     
                     
                     
                     
                        
                        the process of buying or owning
                           elements of the production cycle and channel of distribution back toward
                           raw material suppliers.

                        

                     
                     
                     
                     When an organization can produce raw
                        materials, parts, or services with at least the same efficiency,
                        reliability, and quality as suppliers, backward integration may make sense.
                        It offers more control over the cost, timing, and quality of supplies—a
                        valuable competitive advantage when there are few suppliers and they exert
                        power over their customers. However, it does represent significant
                        investment in an activity that is not one of the organization’s core
                        competencies.

                     
                     
                     
                     Let’s say that the baby food
                        manufacturer has found a number of challenges with its strategy to expand
                        its product line into organic items. It has not been able to lock in
                        sufficient quantities to keep its new lines busy. It is also meeting
                        resistance from consumer agencies that want greater proof of the organic
                        status of ingredients. The manufacturer decides that it will acquire its own
                        source of raw materials by establishing its own organic farms. It can
                        implement a transparent code of practices that will satisfy outside
                        agencies. It can set planting schedules according to its marketing
                        forecasts.

                     
                     
                  
                  
                  
                     
                     
                     Forward Integration

                     
                     
                     
                     The ASCM Supply Chain Dictionary defines forward
                           integration as follows:

                     
                     
                     
                     
                        
                        1) Process of buying or owning
                           elements of the production cycle. 2) The channel of distribution forward
                           toward the final customer.

                        

                     
                     
                     
                     For some organizations, forward
                        integration provides an opportunity to gain more control over the
                        distribution and sale of their products or services. In the early days of
                        the movie industry, major studios created their own theater chains. This
                        gave them needed capacity (screens for their product), opportunities for
                        distinctive competitive advantage (the movie palaces with opulent decor),
                        and the ability to counter rivals (by showing only their own movies).
                        Eventually this level of vertical integration was judged to be
                        monopolistic.

                     
                     
                     
                     When an organization depends on the
                        goodwill of its distribution channel partners, it must be careful in its use
                        of forward integration. It can create ill will and drive distributors away.
                        For example, if the baby food manufacturer begins to market a sizable
                        portion of products directly to consumers via its own internet site,
                        retailers may retaliate by cutting the amount or quality of shelf space
                        allotted to the manufacturer’s products.

                     
                     
                  
                  
                  
                     
                     Outsourcing and Integration

                     
                     
                     Outsourcing is defined
                        in the ASCM Supply Chain Dictionary as follows:

                     
                     
                     
                        
                        The process of having suppliers
                           provide goods and services that were previously provided internally.
                           Outsourcing involves substitution—the replacement of internal capacity
                           and production by that of the supplier.

                        

                     
                     
                     A related term, subcontracting, is defined as “sending production work outside to another
                        manufacturer.”

                     
                     
                     
                     Outsourcing is
                        essentially the opposite of integration. The organization adds activities to
                        its value chain system. For example, the baby foods manufacturer may decide
                        that it makes more sense to hire design and graphics capabilities from an
                        outside agency. Perhaps it has discovered that its in-house function does
                        not produce the same quality of design and cannot produce marketing
                        materials as efficiently and cost-effectively as an outside agency. It
                        therefore outsources this activity, which becomes an additional link in its
                        supply chain.

                     
                     
                     So, outsourcing
                        makes sense when activities can be performed better, more cheaply, or more
                        quickly by a supplier. For example, the in-house performance of the activity
                        may not provide economies of scale and may therefore not merit investment in
                        the latest technology. Outsourcing may also be advantageous when an
                        organization can put its own resources to more profitable use—to developing
                        new product lines, for example.

                     
                     
                     The advantages of outsourcing do come with risks and a
                        loss of control. Outsourced products or services may not meet time,
                        quantity, or quality specifications. Prices may be increased, affecting the
                        organization’s costs and profit. In some cases, the supplier may have access
                        to proprietary information, which creates the risk of lost assets and
                        possibly competitive differential.

                     
                     
                     Organizations must be cautious about the activities they
                        select for outsourcing. They should not be core competencies, those
                        activities that distinguish the organization from its competitors.

                     
                     
                     Integration alternatives to owning or
                        outsourcing include various levels of partnerships with organizations, such
                        as strategic alliances, joint ventures, and so
                        on.

                     
                  
               
               

            
            

         
         
   
      
         
         
         
         Customer Segments and Strategic
            Objectives

         
         
         
         
            
            
            Here we discuss how market research related to
               customers is an important strategic driver. We then introduce customer segmentation
               and the customer value proposition. The technique of the voice of the customer is
               addressed as a way to understand customer segment requirements. This is followed by
               a discussion of how to prioritize customer segments by the value they represent to
               the organization. The organization’s strategy should be refined to address the
               requirements of key customer segments.

            
            
            
            We also discuss the importance of setting strategic objectives and
               competitive priorities. Competitive priorities are often set at the functional and
               operational levels because they may differ widely based on the customer segments
               that a given function supports. The integrated measurement model incorporates links
               to strategy and competitive priorities.

            
            

         
         
         
         
         
            
            
            Strategic Drivers and Customer/Market
               Segments

            
            
            
            
               
               
               During the information-gathering
                  phase of strategic planning, the organization’s strategic drivers start to be
                  identified. The ASCM Supply Chain Dictionary
                  defines strategic drivers as “factors that
                  influence business unit and manufacturing strategies.” These may be external
                  factors, such as potential markets that are not being served (or are being
                  underserved) by competitors or intense levels of competition that will require close
                  control of costs. They may be internal factors, such as capacity, expertise, and
                  resources that can be used more fully to create a competitive advantage. An
                  additional category of factors relates to the organization’s customer segments.

               
               
               
               Everything starts and ends with the customer. An
                  organization’s ability to satisfy its customers depends on the rigor of the design
                  process, which is where the goods or services originate. Ultimately, well-prepared
                  market research will identify customer needs that can be tied to changes in specific
                  attributes of existing products or might require new products.

               
               
               
               All organizations must keep the customer’s needs as
                  the central component of their approach to any product, process, or facility design.
                  Information on customer needs, new product attributes, current satisfaction, and
                  customer retention is gathered through market research. Market research into
                  customer needs for products is approached in one of two ways:

               
               
               
               
                  
                  
                  	
                     
                     
                     Inquiry—focus groups and telephone and
                        online surveys, to name a few

                     
                     

                  
                  
                  
                  	
                     
                     
                     Observation—observation of customer product
                        use in relevant conditions

                     
                     

                  
                  

               
               
               
               Performed properly, market research provides
                  background information on the gap between customer expectations and perceptions of
                  a
                  product. It also helps to determine if product loyalty is strong or weak.

               
               
               
               
                  
                  Identifying Market or Customer Segments

                  
                  The
                     ASCM Supply Chain Dictionary defines market segmentation as

                  
                  
                  
                     
                     a marketing strategy in which the total
                        market is disaggregated into submarkets, or segments, that share some
                        measurable characteristic based on demographics, psychographics, lifestyle,
                        geography, benefits, and so forth.

                     

                  
                  
                  The ASCM Supply Chain Dictionary defines customer segmentation as

                  
                  
                  
                     
                     the practice of dividing a customer
                        base into groups of individuals who are similar in specific ways relevant to
                        marketing. Traditional segmentation focuses on identifying customer groups
                        based on demographics and attributes such as attitude and psychological
                        profiles.

                     

                  
                  
                  Market and customer segmentation are
                     closely related terms, with market segmentation being a broader form of
                     segmentation and customer segmentation being a refinement of market
                     segmentation. That is, you can segment customers within a given market segment
                     based on different attributes. For example, in the mountain biker market
                     segment, there can be customer segments for different genders, ages, and skill
                     levels. Market segmentation is typically used more at the business strategy
                     level, while customer segmentation is used more at the functional strategy level
                     such as for setting a marketing strategy.

                  
                  
                  Segmentation can be used to improve services or products for
                     existing customers as well as to determine prospective customers. Segmentation
                     is often used in the starting stages of product design. It involves market
                     analysis and surveys of the preferences of existing customers. Basic questions
                     are typically used: Who? Where? When? Why? What? How many? These determine who
                     is interested in the product or service and where they are interested. The
                     answers to the questions constitute segmentation.

                  
                  
                  The primary reason to identify and understand segments is to
                     increase the organization’s profits (or its equivalent) over the long term. When
                     discussing market or customer segments in the supply chain, there may be more
                     than one perspective of who the customer is. For example, consider the
                     following:

                  
                  
                  
                     
                     	
                        
                        
                        Intermediate customers are not at
                           the end of the supply chain. A raw material supplier may count several
                           manufacturers among its intermediate customers, and one or more of these
                           manufacturers could be grouped by similar requirements.

                        
                        

                     
                     
                     	
                        
                        
                        Ultimate customers are the final
                           recipients of the products or services. The ultimate customer could be
                           an organization that is purchasing goods or services for its employees
                           or constituents, in which case segmentation must also differentiate
                           between organizational customers and end users.

                        
                        

                     

                  
                  
                  
                  Note that sales and marketing do not
                     create these segments; rather, they identify them out of the pool of actual and
                     potential customers and determine which ones should be focused on from a
                     marketing or service provision perspective. For example, this could involve
                     determining how to allocate the marketing budget among segments or crafting
                     service level agreements for specific segments to improve segment loyalty. The
                     best segments to target are those that can be served with existing or planned
                     capacity and capabilities and that place value on the organization’s core
                     competencies. Segments that are currently underserved by the market are
                     particularly attractive.

                  
                  
                  We often think
                     of customers as external. The external customer label extends to any
                     organization whose needs must be met in planning, making, and selling a product.
                     However, customers can also be internal, such as a different business unit or a
                     different functional area. They are customers in the sense that they have demand
                     for the organization’s or functional area’s products or services. Internal
                     customers may or may not have a choice of suppliers and may need to be persuaded
                     that internal suppliers can satisfy their needs. If they have a choice, it is
                     important to address their concerns in the same way the organization would
                     address the concerns of an external customer.

                  
                  
                  Market or customer segmentation information can come from
                     internal data such as online questionnaires or external sources such as industry
                     groups.

                  
                  
                  For business-to-consumer
                     (B2C) organizations, such as a consumer packaged goods company, customer
                     segments can refer to grouping consumers into categories based on their
                     demographics and other differentiating characteristics, as mentioned in the
                     definition above. For other organizations, such as a business-to-business (B2B)
                     organization, a customer segment may actually represent a group of organizations
                     that make up an interconnected part of the downstream supply chain, such as
                     wholesalers. The most influential member of the external customer group often is
                     the economic buyer, or the organization whose budget funds the purchase (e.g.,
                     to an automotive brake pad manufacturer, this would be the car manufacturer
                     rather than the brake assembly manufacturer). Many other functional groups have
                     an influence on purchases as well. The purchasing process needs to account for
                     this. Organizations can also have both consumer segments and business customer
                     segments, such as a roofing products company that sells to consumers through big
                     box stores and to homebuilders through direct sales.

                  
               
               

            
            

         
         
         
         
            
            
            Market/Customer Segmentation Strategy
               Formation

            
            
            
            
               
               
               Customer
                  segmentation focuses on several areas relevant to strategy formation:

               
               
               
               
                  
                  
                  	
                     
                     
                     The customer value proposition

                     
                     

                  
                  
                  
                  	
                     
                     
                     The customer experience, often revealed
                        through the voice of the customer

                     
                     

                  
                  
                  
                  	
                     
                     
                     The value of the segment to the
                        organization

                     
                     

                  
                  

               
               
               
               
                  
                  Customer Value Proposition

                  
                  A valuable customer
                     segment to create is one that groups customers based on similar needs. The
                     critical issue is to determine what the segment values most from the
                     organization’s array of products, product features, and services. Part of this
                     analysis will also determine what the segment does not value and would rather
                     not pay for. The value proposition then becomes how to first provide those
                     required elements and then to ensure that the customer segment is aware of that
                     value. The organization does this using positioning, or ensuring that its image
                     and core values, its products and services, and its brands and marketing
                     reinforce the value proposition. In cases where different segments have
                     different value propositions, the organization may market differently to
                     different segments. For example, an organization that has low prices but also
                     invests in sustainability could emphasize low prices to one customer segment and
                     sustainability to another.

                  
                  
                  
                  In other
                     cases, demographic and geographic differences and so on may require
                     differentiation in the products and services themselves. In the case of consumer
                     products, it might mean changing the labeling, packaging size, product features,
                     and so on for different national, regional, or local markets.

                  
               
               
               
               
                  
                  The
                     Voice of the Customer

                  
                  
                  
                  
                  The voice of the
                     customer is a way to gather direct input from customers regarding their needs
                     and experiences. Customer experiences are sometimes described as customer
                     behavior. This is how customers use the organization’s products and services. A
                     customer segment may use the organization’s offerings in novel ways. For
                     example, an elderly customer segment could use the organization’s sport tape
                     that was designed primarily for athletic injuries to treat chronic age-related
                     injuries.

                  
                  
                  
                  The objectives of the
                     voice of the customer are to understand and define customer segment needs and
                     views on quality; determine their interest in new products and service features;
                     understand the customers’ speed, dependability, and cost objectives; measure
                     their satisfaction; determine better ways to bundle or brand offerings; and
                     analyze customer loyalty and retention issues.

                  
                  
                  
                  All customers, even internal ones, have a choice of
                     suppliers. Knowing what your customers want can put you in contention as the
                     supplier of product with order-qualifier attributes; being able to differentiate
                     your product with one or more attributes gives your product order-winning
                     attributes.

                  
                  
               
               
               
               
                  
                  Customer Lifetime Value Analysis

                  
                  
                  
                  
                  The Pareto principle applies to customers:
                     About 80 percent of profits tend to come from just 20 percent of the customer
                     base. Priority should be given to the vital few because of their contribution to
                     profit. A customer lifetime value analysis is one way to determine which
                     customer segments contribute most to profits. The process calculates both the
                     expense of acquiring and serving the customer and the revenue the customer is
                     likely to provide over time. These analyses usually show that the value is
                     negative at first, as expenditures are made to acquire the customer and ensure
                     their satisfaction. Over time, the situation reverses, as the customer makes
                     repeat purchases. This type of analysis can help show that maintaining customer
                     loyalty is far cheaper than continually trying to acquire new customers.
                     Therefore, rather than just using the knowledge of which customers are more
                     valuable in order to market more things to these segments, it is important to
                     determine how to develop greater loyalty from these segments. This is vital to
                     long-term success.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Strategic Design Principles for
               Customers

            
            
            
            
               
               
               
                  Exhibit 1-35 orients us back to the concept of strategic process design
                  principles. Here we focus on local design principles (principles that influence the
                  design of the internal operations and their processes within the organization),
                  because local design changes are often what is needed to create the capacity for
                  fulfilling customer requirements.

               
               
               
               
                  Exhibit 1-35: Local Strategic Design Principles[image: A diagram illustrating three concentric circles labeled "Local," "Network," and "Global," each with corresponding design principles. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               As seen in Exhibit 1-36, local strategic design principles often relate to specific customer
                  requirements.

               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-36: Local Design Principles Related to Customer Requirements
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Principles

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Description

                                 
                                 
                              

                           
                        
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Meet customer lead time
                                    expectations.

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Order fulfillment
                                    strategies for products must meet customer lead time
                                    expectations for product delivery. These are generally
                                    consistent with the normal time it takes to fulfill the
                                    order using the most appropriate manufacturing environment.
                                    Lead time expectations for product delivery vary by type of
                                    product. Customers accept long lead times for ETO (engineer
                                    to-order) products such as ships and buildings; they expect
                                    very short lead times for MTS (make-to-stock) products such
                                    as consumer packaged goods. In between, in terms of lead
                                    time expectations, are make-to-order (MTO) and
                                    assemble-to-order (ATO) products.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Meet product design and
                                    quality requirements.

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 The processes and
                                    equipment needed to transform raw materials into finished
                                    goods must meet the design and quality specifications of the
                                    product. On the other hand, product design can anticipate
                                    the production process required and design products for ease
                                    of manufacturing/assembly. The required quality of equipment
                                    and process design is also important when products have
                                    narrow specification limits for product quality and very low
                                    operational risk tolerances, such as turbines for jet
                                    engines.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Meet product variety and
                                    flexibility requirements.

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Processes, equipment, and
                                    workers must have the flexibility to accommodate product
                                    variety. Custom MTO products, such as meals prepared in a
                                    full-service restaurant, require a high degree of equipment,
                                    process, and worker flexibility. Standard products such as
                                    beverages require specialized equipment dedicated to long
                                    production runs in a repetitive MTS bottling (filling)
                                    operation.

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Meet quantity and capacity
                                    requirements.

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Quantity and capacity
                                    requirements, along with product design, product variety,
                                    and volume, have a major impact on process design. If only
                                    one of an item is to be made, the product and process
                                    designs will be quite different than if the volume for a
                                    typical production run is several thousand units at regular
                                    intervals.

                                 
                                 
                              

                           
                        

                     

                  
                  

               
               
               If the organization is considering transitioning to a new
                  manufacturing planning and control (MPC) system design and/or a new manufacturing
                  environment, it is important to realize that these choices need to be driven by the
                  requirements of the market and, specifically, the requirements of targeted customer
                  segments. Exhibit 1-37 shows how market requirements (the customer) directly influence the
                  manufacturing environment design, which in turn impacts the design of the MPC
                  system.

               
               
               
               
                  Exhibit 1-37: Customer Impact on MPC System[image: A flowchart illustrating the interrelationship between market requirements, manufacturing tasks, and manufacturing process design, leading to the desired and current MPC systems. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               The first step in examining market
                  requirements is examining the customer base and any market segmentation changes.
                  Listening to customer feedback and making adjustments to the MPC system design are
                  not small tasks. As a result, it is important to differentiate between desired and
                  current MPC system options and features so that, through a prioritization process,
                  the organization can work on the most-important or easiest-to-implement areas first
                  while maintaining a backlog of potential improvements.

               
               

            
            

         
         
         
         
            
            
            Strategy and the Integrated Measurement Model

            
            
            
            
               
               
               The process of setting strategic objectives
                  is the step that moves the planning process down from the level of the strategic
                  plan and into the level of the business plan. In other words, now we get to the
                  specifics of financial, market share, and growth goals that make a strategy’s
                  relative level of success measurable and accountable.

               
               
               
               The ASCM Supply Chain Dictionary defines performance objectives as follows:

               
               
               
               
                  
                  Measurements that enable the firm to
                     monitor whether or not the firm’s strategy is being accomplished. Thus, the
                     measurement should be aligned to strategy. Performance objectives may differ
                     based on the hierarchical level of the firm…and should be aligned with the
                     corresponding strategy for that level.

                  

               
               
               
               Objectives translate the business’s vision
                  and mission into actionable goals that further focus strategic planning. These
                  objectives serve three primary purposes:

               
               
               
               
                  
                  
                  	
                     
                     
                     They help align actions across the
                        business’s parts and down its organizational layers. They support
                        consistency in decision making. They remind decision makers continually of
                        the business’s commitment to its future.

                     
                     

                  
                  
                  
                  	
                     
                     
                     They provide a basis for measuring
                        the effectiveness of a strategy, whether it is a business or operations
                        strategy.

                     
                     

                  
                  
                  
                  	
                     
                     
                     They motivate all members of the
                        organization to achieve and surpass these goals.

                     
                     

                  
                  

               
               
               
               
                  
                  Integrated Measurement Model

                  
                  The
                     integrated measurement model is a tool that can help ensure that strategic goals
                     are carried down into the strategies and tactics of the organization. Exhibit 1-38 shows an example of an integrated measurement model. Note how it
                     starts with the goals of organizational strategy. Strategy directs all of the
                     remaining priorities for each part of the organization. These priorities are
                     used to determine what is important to measure and what targets are important to
                     achieve if the overall strategy is to succeed.

                  
                  
                  
                     Exhibit 1-38: Integrated Measurement Model[image: A diamond-shaped diagram showing the alignment of strategic goals at different organizational levels. Go to long description for more details.]
                  Go to long description.

                  
                  
                  
                  The model illustrates the way in
                     which the organization’s performance at all levels—from strategic (the
                     conference room) to operational (the work environment)—is aligned through
                     performance objectives. Each part of the organization needs to link back to the
                     organization’s strategy, or that strategy will fail to be realized.

                  
                  
                  The integrated measurement model is an
                     example of a KPI tree, or a series of key performance indicators (KPIs) that are
                     linked and become more specific at lower levels but can be aggregated to provide
                     summary information at higher levels. Objectives and metrics are set at each
                     level of management, from strategic objectives all the way down to measurement
                     of operations at specific workstations.

                  
                  
                  Let’s walk
                     through how performance objectives cascade down, from the organizational to the
                     divisional, functional, and individual levels.

                  
                  
                  Organizational performance objectives might be, for example,
                     a revenue target (in the aggregate and for individual product/service families),
                     a percentage share of the market, or a successful entry into a new line of
                     business or a geographical region.

                  
                  
                  Note how the overall
                     strategy is broken down into divisional strategic objectives. A division,
                     business unit, or segment is a major line of business that tracks its own
                     profits and losses separately, for example, a mining division or a manufacturing
                     division. Objectives at this level need to balance various priorities, so four
                     perspectives akin to those of Kaplan and Norton’s balanced scorecard are shown
                     here. This is one way to ensure that goals and the metrics used to measure them
                     relate to both the short- and long-term objectives set in the strategy.
                     Financial objectives are sometimes more short-term, such as meeting near-term
                     cost reduction goals, while customer, business process, and learning and growth
                     objectives tend to help the division get where it needs to be to enable the
                     long-term strategy to succeed. Organizations might instead develop their own
                     customized set of balanced performance objectives.

                  
                  
                  These strategic and divisional objectives drive the creation
                     of functional objectives. What can the function (e.g., operations, marketing,
                     R&D, IT) do to help the organization as a whole meet its strategic
                     objectives? This helps prevent a key negative effect of functional silos, with
                     each function working toward its own distinct and separate goals. By aligning
                     their performance objectives with the overall objectives, the organization’s
                     functions can perform as a team.

                  
                  
                  The functional area
                     strategies include the operations strategy (e.g., manufacturing strategy or
                     service organization operations strategy) and related high-level performance
                     objectives. Speed, dependability, flexibility, quality, and cost are often basic
                     ways to categorize priorities. Organizations might work to be order qualifiers
                     in all of these categories, but, due to inherent tradeoffs, they generally
                     cannot be order winners for more than one or possibly two of these, meaning that
                     they need to specialize in the areas that the strategy dictates will produce a
                     competitive advantage. The other areas then are provided to the degree possible
                     that allows them to support the area of specialization. Exhibit 1-39 shows some ways to describe each of these functional area
                     performance objectives as a set of generic performance objectives from the
                     perspective of manufacturing. The exhibit also provides examples of how they
                     might create tradeoffs.

                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-39: Generic Performance Objectives at the Functional Strategy Level
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Category

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Description

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Tradeoff

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Speed

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Time to market (e.g., fast research
                                       and development), short lead times, high output per time
                                       period, and/or fast delivery

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Faster equipment may be less flexible.
                                       Emphasizing speed increases cost.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Dependability (resilience)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Promise fulfillment, on-time delivery
                                       (neither early nor late), and/or products that can take
                                       a certain level of wear and tear

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    May require unused capacity or
                                       plant/equipment redundancy to provide resilience from
                                       service disruptions (e.g., natural disasters) or other
                                       investment in continuous improvement. These add
                                       cost.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Flexibility (agility)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Ability to ramp up or down in volume
                                       quickly or change what is being produced without
                                       significant disruption

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    More-flexible organizations may be
                                       less able to maximize economies of scale than
                                       competitors who focus on making lots of the same thing.
                                       For example, cross-training employees means that they
                                       are less specialized.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Quality

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Fitness for use
                                       (Note that there are many ways to define quality.)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    For example, equipment that can
                                       operate within tight specification limits might limit
                                       speed or flexibility. Quality investments increase
                                       short-term costs but tend to reduce long-term costs.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Cost

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Ability to provide goods at lowest
                                       price versus the competition

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Organizations need to have a
                                       competitive price but often cannot lead in this and
                                       other areas simultaneously.

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
                  Manufacturing will settle on a mix
                     of priorities that promote the overall strategy, and these will in turn guide
                     selection of detailed goals and performance measures at lower and lower levels.
                     One way to ensure that metrics link back to higher-level goals is to select just
                     a few critical metrics that can be proven to directly link back to strategy.
                     These will become the organization’s KPIs.

                  
                  
                  
                  At the individual level, each person will need their own set
                     of metrics to which they will be held accountable and that align with the higher
                     levels of the integrated measurement model. The objectives and their metrics
                     should be SMART, as is discussed next.

                  
               
               
               
               
                  
                  SMART
                     Objectives

                  
                  
                  
                  
                  Tying objectives to metrics is
                     an important part of making sure that objectives are SMART: specific in terms of
                     desired outcomes, measurable, attainable, relevant, and time-bound in that they
                     set a specific time frame for when the goals should be achieved.

                  
                  
                  
                  The idea is that goals are useful only if they can translate
                     strategy into actual results, and this is possible only if the objectives have
                     all of the SMART qualities. Specific and measurable goals are vital qualities;
                     there is no way of objectively identifying whether vague or unmeasurable goals
                     are successful or unsuccessful. What is called a success might also be changed
                     arbitrarily. Attainable goals are important, because unrealistic goals tend to
                     demoralize people and thus have unintended negative side effects. Goals must be
                     relevant; irrelevant goals distract users from working toward the actual
                     strategic priorities (thus the need for a limited set of KPIs). Time-bound goals
                     are not open-ended but need to be achieved during the indicated time horizon,
                     such as during the three- to five-year strategic plan or before the end of a
                     shorter planning period.

                  
                  
                  
                  One way to ensure
                     that strategies and objectives are SMART is to perform a what-if analysis or
                     other type of simulation to determine whether the strategy will be profitable.
                     The ASCM Supply Chain Dictionary defines a what-if analysis as

                  
                  
                  
                  
                     
                     the process of evaluating alternate
                        strategies by answering the consequences of changes to forecasts,
                        manufacturing plans, inventory levels, and so forth.

                     

                  
                  
                  
                  These types of simulations can also be
                     used to evaluate tactical and operational
                     decisions.

                  
                  
                  
               
               

            
            

         
         
         
         
            
            
            Generic Performance Objectives

            
            
            
            
               
               
               While
                  competitive priorities are performance objectives at the functional and operational
                  rather than the overall organizational strategy level, it is important to consider
                  them up front as they influence so many other decisions. Operations Strategy describes five generic
                  performance objectives that can be prioritized to create strategic advantage if they
                  match the requirements of key customer segments: speed, dependability, flexibility,
                  quality, and cost. An organization will select and prioritize these objectives based
                  on factors including competitive strategy, stakeholders’ perceptions, sustainability
                  strategy, product life cycles, and manufacturing environment. Meeting its goals may
                  require tradeoffs in the way the organization weights these performance
                  objectives.

               
               
               
               
               
                  
                  Speed

                  
                  
                  
                  
                  Speed refers to the time that elapses
                     between the beginning and the end of a sales transaction.

                  
                  
                  
                  The importance of speed as a performance
                     factor will vary among industries. Some require speed of response to customer
                     orders; the customers’ needs are time-sensitive. In order to compete more
                     effectively, some operations must be able to get products or services in front
                     of customers more quickly. For example, a winter jacket manufacturer must get
                     product out to stores in time to capture cold-weather sales. If the manufacturer
                     sells directly to consumers, it must ship the ordered jacket within a defined
                     period of time.

                  
                  
                  
                  A
                     business strategy based on speed of delivery is referred to as time-based competition (TBC), defined in the ASCM Supply Chain Dictionary as follows:

                  
                  
                  
                  
                     
                     A broad-based corporate strategy that
                        emphasizes time as the vehicle for achieving and maintaining a sustainable
                        competitive edge. Its characteristics are as follows: (1) it deals only with
                        those lead times that are important to the customers, (2) the lead-time
                        reductions must involve decreases in both the mean and the variance [from
                        the mean], and (3) the lead-time reductions must be achieved through system
                        or process analysis (the processes must be changed to reduce lead times).
                        Reductions in lead times are achieved by changing the processes and the
                        decision structures used to design, produce, and deliver products to the
                        customers. TBC involves design, manufacturing, and logistical processes.

                     

                  
                  
                  
                  Achieving speed requires analyzing
                     all the steps in the transaction and identifying opportunities for shortening
                     each step and the gap between steps.

                  
                  
               
               
               
               
                  
                  Dependability

                  
                  
                  
                  Dependability refers to keeping promises
                     to customers, which could mean promised delivery time or promised volume. For
                     example, the jacket manufacturer may perform dependably—and with quality—when a
                     promised shipment of 100 jackets in the designated sizes and colors arrives at a
                     warehouse or retail store within the designated delivery period.

                  
                  
               
               
               
               
                  
                  Flexibility

                  
                  
                  
                  
                  Flexibility
                     has two dimensions: volume/mix and agility.

                  
                  
                  
                  “Volume/mix” flexibility refers to an operation’s ability to
                     provide a range of

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Different types of products or
                           services, to introduce new products/services and redesign existing
                           ones

                        
                        

                     
                     
                     
                     	
                        
                        
                        Different varieties of products
                           or services within a given time

                        
                        

                     
                     
                     
                     	
                        
                        
                        Different levels of output

                        
                        

                     
                     
                     
                     	
                        
                        
                        Different delivery dates—e.g.,
                           advancing a promised delivery date.

                        
                        

                     
                     

                  
                  
                  
                  Second, flexibility refers to
                     how quickly and efficiently an organization can respond to changes—to changing
                     production lines from one product to another, to responding to a customer’s need
                     for an earlier delivery date, or to increasing throughput to meet increased
                     demand. The ASCM Supply Chain Dictionary describes this ability
                     as product-mix flexibility:

                  
                  
                  
                  
                     
                     The ability to change over quickly to
                        other products produced in a facility, as required by demand shifts in
                        mix.

                     

                  
                  
               
               
               
               
                  
                  Quality

                  
                  
                  
                  Quality can be described in two different
                     ways: by the specification of the attributes of the product or service and by
                     the compliance of the product or service with its specifications—in other words,
                     whether a product or service is perceived as delivering the expected
                     attributes.

                  
                  
                  
                  
                  Quality specifications can vary widely.
                     Compare, for example, two winter jackets produced by our jacket manufacturer.
                     Both are hip-length and have hoods. Beyond those attributes, though, the two
                     jackets vary greatly in their grade. The high-grade jacket is made of more
                     advanced fabric that offers better breathability, is more resistant to wear, and
                     has a more fashionable color. It is designed to be roomier across the shoulders,
                     its openings are sewn to decrease the infiltration of cold air and water, and it
                     has heavy-duty zippers. The low-grade winter jacket is made with less-expensive
                     fabric that will not wear as well; the jacket fasteners are lighter; it is a bit
                     tighter across the shoulders. The differences in the attributes translate into
                     the jackets’ costs and prices to consumers. As long as each consumer feels that
                     they have received the value they expected—whether that was for an expensive
                     jacket or a less-expensive one—the jacket has quality. It is fit for the
                     consumer’s use, whether that be to wear a jacket that is perceptibly expensive
                     or to stay acceptably warm.

                  
                  
                  
                  The second aspect of quality, compliance
                     with specifications, can affect consumers’ satisfaction with the value they have
                     received. Each jacket is supposed to comply with specifications: type and amount
                     of material used, seam requirements, quality inspections, and so on. If the
                     product does not comply with those specifications, it has poor quality. A
                     high-grade jacket with a zipper that breaks after a few wearings has poor
                     quality. And a low-grade product with a sturdy zipper that does not break until
                     the end of the jacket’s lifetime has good quality.

                  
                  
               
               
               
               
                  
                  Cost

                  
                  
                  
                  The cost objective can refer to the goal
                     of lowering unit cost, with the goal of increasing profit or increasing
                     competitive edge by lowering price. It can also refer to the return on a capital
                     investment and to the operation’s ability to maintain working capital to fund
                     operations. This can be accomplished through an ability to collect from
                     customers, to maintain low levels of inventory, and to achieve high inventory
                     turns (turning inventory into revenue quickly).

                  
                  
               
               

            
            

         
         
   
      
         
         
         
         Section C: Developing and Managing
            Organizational Strategy

         
         
         
         
            
            
            
               After completing
                  this section, students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Determine the
                     organization’s order qualifiers and order winners and develop a strategy
                     likely to maximize order winners

                  
                  

               
               
               
               	
                  
                  
                  List the five
                     generic business strategies: low-cost provider, differentiation, focused
                     low-cost provider, focused differentiation, and best-cost provider

                  
                  

               
               
               
               	
                  
                  
                  For each strategy,
                     explain

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        How it
                           affects the organization’s activities

                        
                        

                     
                     
                     
                     	
                        
                        
                        Under what
                           market conditions it may be effective

                        
                        

                     
                     
                     
                     	
                        
                        
                        What risks
                           the organization should be prepared to face

                        
                        

                     
                     

                  
                  

               
               
               
               	
                  
                  
                  Implement a
                     feedback loop that helps show the degree of success of the strategy and how
                     to correct course as needed

                  
                  

               
               
               
               	
                  
                  
                  Understand the
                     concepts of a framework that develops an agile network structure to identify
                     and quickly implement big opportunities while allowing the existing
                     structure to execute the current strategy.

                  
                  

               
               

            
            
            
            At this point, the organizational strategy is determined. Here we
               examine how the strategy needs to create products and services that are at least
               order qualifiers but are hopefully order winners. Since each organization’s strategy
               will be unique to its environment and its internal capabilities and strengths, the
               best way to describe strategy is by referring to a set of generic organizational
               strategies. Most strategies will fit into one of these categories.

            
            
            
            Once a strategy has been determined, it is of no use unless it is
               enacted in a timely manner. Executing and monitoring strategy is a process of
               marshaling the organization’s resources using policy, process, and resource
               management.

            
            
            
            Last, we provide an overview of Accelerate by John Kotter, a book that examines a novel way to generate
               strategic change in an organization by creating an agile network for new initiatives
               that works alongside the traditional organizational structure.

            
            

         
         
         
         
   
      
         
         
         
         Order
            Qualifiers and Winners

         
         
         
         
            
            
            Order qualifiers and
               order winners drive strategy. These and the location of the push/pull
               frontier drive the choice of manufacturing environments. Organizations
               can use product profiling and product life cycle analyses to develop
               a strategy for what products and services to offer to increase the
               chance of having order qualifiers and winners.

            
            
            

         
         
         
         
         
            
            
            Qualifiers
               and Winners

            
            
            
            
               
               
               The organization’s
                  (or business unit’s) business strategy is
                  defined by the ASCM Supply Chain
                     Dictionary in part as “a plan for choosing how to compete.”
                  Since successful competition should result in high demand for the
                  organization’s products and services, the next logical question
                  is how to create and sustain this demand. Satisfying customer expectations
                  is a logical way to create demand. However, customer expectations
                  seem to be ever-increasing. Two terms from marketing can help explain
                  this phenomenon.

               
               
               
               Minimum customer expectations for lead times
                  or other specifics are called order qualifiers, defined in the ASCM Supply Chain Dictionary as follows:

               
               
               
               
                  
                  Those
                     competitive characteristics that a firm must exhibit to be a viable
                     competitor in the marketplace. For example, a firm may seek to compete
                     on characteristics other than price, but in order to qualify to
                     compete, its costs and the related price must be within a certain
                     range to be considered by its customers.

                  

               
               
               
               A good example of
                  an order qualifier that applies to almost any product is a certain minimum
                  level of quality. Organizations unable to meet minimum requirements
                  such as these will not be considered further. (Failure to meet minimum
                  requirements or unwanted features are sometimes called order disqualifiers.)
                  For example, a manufacturer of heart valves must demonstrate quality
                  first. Without quality, patients’ lives are endangered and the manufacturer
                  and health-care providers are liable to legal penalties. For a food
                  service supplier, dependability may be a qualifier—the ability to
                  deliver products to customers when promised. Without this, the businesses of
                  the supplier’s customers would be damaged.

               
               
               
               Organizations use knowledge
                  of their order qualifiers to develop strategies they hope will provide
                  these minimum requirements in some areas while differentiating them from
                  the competition in other areas to provide a competitive advantage.
                  If the customer’s criteria for selection align better with the qualities
                  offered by a product and its related services than with those offered
                  by the alternatives, then the product becomes an order winner.

               
               
               
               Order winners convey
                  value beyond these basic expectations. Order
                     winners are defined in the ASCM Supply Chain Dictionary as
                  follows:

               
               
               
               
                  
                  Those
                     competitive characteristics that cause a firm’s customers to choose
                     that firm’s goods and services over those of its competitors. Order
                     winners can be considered to be competitive advantages for the firm.
                     Order winners usually focus on one (rarely more than two) of the
                     following strategic initiatives: price or cost, quality, delivery
                     speed, delivery reliability, product design, flexibility, aftermarket service,
                     and image.

                  

               
               
               
               Order winners can be
                  a unique capability or quality no competitor has or a combination
                  of price, product features, quality, and related services that customers will
                  see as a superior value. That is, the perception of value is not
                  just on price but on perceived purchasing power for the given price.

               
               
               
               Over time, as competitors
                  update their offerings and new innovations enter the market, order
                  winners tend to become order qualifiers and new order winners need to
                  be devised, which could be additional or improved services, products,
                  or product features or new marketing strategies such as lower prices.

               
               
               
               
                  
                  Order Winners and the Push/Pull Frontier

                  
                  
                  
                  
                  Order winners and qualifiers plus the
                     location of the push/pull frontier are two of the strongest determinants
                     of the type of manufacturing environment (or service environment)
                     an organization will need to have. Exhibit 1-40 shows
                     an example of where the push/pull frontier could be located. The
                     push-pull frontier is the point in the supply chain where forecasting
                     and planning are taken over by actual customer orders. In the exhibit
                     example, this point is located at the first-tier suppliers, but
                     the point could instead be all the way down to the retailers for
                     a primarily forecast-driven supply chain or even further upstream.
                     If the frontier is at the manufacturer, the point could be fine-tuned
                     to a specific stage of the manufacturing process.

                  
                  
                  
                  
                     Exhibit 1-40: Push-Pull Frontier Location Example[image: A supply chain diagram showing the flow of products and the push-pull frontier location. The diagram starts from suppliers’ suppliers and moves through suppliers, manufacturers, distributors, wholesalers, retailers, and ends with customers. The push (forecast-driven) process transitions to the pull (demand-driven) process at the push-pull frontier location.]
                  
                  
                  
                  
                  For
                     example, the shipbuilder’s order winners will be related to meeting
                     exact customer specifications, so it will use ETO, and the push/pull
                     frontier will be far back with suppliers. The motorcycle manufacturer’s
                     order winners may include cost and flexibility, so the manufacturer
                     may use ATO to produce motorcycles from a range of modular options
                     while controlling cost in part by not generating excess inventory.
                     The push/pull frontier will be at the modular options level at the
                     manufacturer. (Other ATO products might locate the frontier at the
                     distributor if they can do assembly.)

                  
                  
               
               

            
            

         
         
         
         
            
            
            Product Profiling
               and the Product Life Cycle

            
            
            
            
               
               
               Product profiling can be used to
                  examine the degree of alignment between the needs of a company’s
                  markets and the characteristics of its existing manufacturing process and
                  infrastructure investments. Product
                     profiling is defined in the ASCM
                     Supply Chain Dictionary in part as follows:

               
               
               
               
                  
                  A
                     graphical device used to ascertain the level of fit between a manufacturing process
                     and the order-winning criteria of its products. Can be used at the
                     process or company level to compare the manufacturing capabilities
                     with the market requirements to determine areas of mismatch and
                     identify steps needed for realignment.

                  

               
               
               
               Recall
                  that the product life cycle has introduction, growth, maturity,
                  and decline phases. Different life cycle phases will impact what
                  types of customers are interested in the organization’s products
                  and services and therefore influence order qualifiers and order
                  winners:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                           Introduction.
                           
                        Customers who
                           purchase newly introduced products tend to be innovators. Order
                           qualifier competitive characteristics at this point include quality and
                           flexibility. Quality is required to win loyalty. Flexibility in this
                           case refers to whether the organization can make a flexible range of
                           products so that the customer’s particular product and service
                           specifications are likely to be met. Order winners will be related to
                           the degree to which the customer’s product and service specifications
                           are actually met, so they will likely be related to product/service
                           design or brand image.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Growth.
                           
                        Customers who
                           buy during the early part of the growth phase of a product or service
                           are called early adopters. As growth continues, competitors start to
                           appear and the range of customers will broaden. Order qualifiers include
                           cost (e.g., competitive price) and flexibility. Flexibility here relates
                           both to a flexible range of products (variety or mix) and to an ability
                           to scale upward with the growth curve (volume). Order winners tend to
                           relate to dependability of supply, especially after enough competitors
                           join the market, because the product needs to be available online/at a
                           desired location and/or available within the desired lead time (or speed
                           of delivery). This can be a challenge if the growth rate is steep, so
                           the competitor that can do this best tends to win more orders.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Maturity.
                           
                        Customers who
                           buy during maturity represent the majority of a product’s market, and so
                           other forms of customer segmentation will need to be analyzed. Because a
                           number of competitors likely exist at this point, order qualifiers tend
                           to include quality and flexibility (range of products). Order winners
                           could be based on cost (price and quality relative to competitors),
                           dependability (e.g., a B2B customer needs a dependable supply), or
                           after-market service.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Decline.
                           
                        Customers who
                           buy in decline could be buying replacements as prior purchases wear out,
                           or they could be late adopters. Order qualifiers will be based on
                           dependability. Order winners may be based on cost such as in a
                           discounting situation. (An exception is a product with a small but loyal
                           following willing to pay a premium for the product even if a newer
                           version exists.)
                        

                     
                     

                  
                  

               
               
               
               Given a set of criteria
                  for order qualifiers and winners, the organization then sets its strategy
                  to ensure that it is most capable in the required areas.

               
               

            
            

         
         
   
      
         
         
         
         Generic
            Strategies

         
         
         
         
            
            
            Michael Porter developed
               four generic strategies. The focus strategy can be applied in two
               different ways, so this results in five generic strategies. Here
               we also provide brief descriptions of the current business strategies
               of our case study organizations.

            
            

         
         
         
         
         
            
            
            Five Generic
               Strategies

            
            
            
            
               
               
               In Competitive Strategy, Michael
                  Porter introduced three generic competitive strategies. He later
                  added a hybrid called best-cost provider:

               
               
               
               
                  
                  
                  	
                     
                     
                     Cost leadership or low-cost provider. A
                        low-cost provider strategy proposes competing with rivals by offering
                        equal value but at a lower price.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Differentiation. A
                        differentiation strategy aims at competing by providing more value
                        to customers by offering distinctive features or capabilities.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Focus. An organization narrows
                        its market and focuses on a particular segment. It then applies
                        a low-cost or differentiation focus to competing in that segment.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Best-cost provider. This involves
                        giving customers exactly the value they want. Value is created by
                        delivering the functionality at the lowest possible price.

                     
                     

                  
                  

               
               
               
               Exhibit 1-41 illustrates
                  these generic competitive strategies. Note that there are five of them
                  because of the two different ways focus can be applied.

               
               
               
               
                  Exhibit 1-41: Generic Business Strategies[image: A chart illustrating different types of competitive advantage based on focus. The chart is divided into two rows and two columns. The columns represent "Cost focus" and "Differentiation focus," and the rows represent "Broad focus" and “Niche focus”. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               It is possible for
                  separate business units in a corporation to pursue different strategies,
                  especially given horizontal integration (e.g., acquisitions and
                  mergers). For example, a manufacturer selling rugged facility maintenance
                  equipment (e.g., mowers, snowblowers) may have acquired a low-cost
                  provider of similar equipment. This allows the holding company to
                  compete at low cost and differentiation.

               
               
               
               Porter stated, however,
                  that it is very challenging for one business unit to implement multiple
                  strategies simultaneously. The brand identity will be difficult
                  to overcome. Multiple marketing messages will confuse customers;
                  different production and marketing goals will confuse employees.
                  The organization will have also developed a culture and skills that
                  were intended to support a certain identity.

               
               
               
               Selection of a business
                  strategy determines the operations strategy and requires shaping
                  operations’ performance objectives or competitive priorities (speed, dependability,
                  flexibility, quality, and cost) to support the strategy.

               
               
               
               For example:

               
               
               
               
                  
                  
                  	
                     
                     
                     An organization
                        using a low-cost provider strategy will focus intensely on performance
                        objectives having to do with costs.

                     
                     

                  
                  
                  
                  	
                     
                     
                     A
                        provider of high-priced but innovative software (differentiation
                        strategy) may focus on flexibility—ability to translate emerging
                        market needs into new products.

                     
                     

                  
                  
                  
                  	
                     
                     
                     An
                        organization with a quality and customer service differentiation
                        strategy may emphasize the ability to respond quickly to customer
                        orders. It may develop processes that incorporate customer needs
                        in design and use many quality steps. It may invest in quality training
                        for its employees and tie rewards to quality.

                     
                     

                  
                  

               
               
               
               Choosing a strategy
                  involves tradeoffs. Porter offered the example of a full-service airline
                  that decided it could offer traditional amenities and the low costs
                  of a no-frills competitor. It couldn’t.

               
               
               

            
            

         
         
         
         
            
            
            Case Study
               Strategy Examples

            
            
            
            
               
               
               The case study
                  organizations are revisited here to illustrate how the generic strategies can
                  be applied.

               
               
               
               
                  
                  Fast Fashion Retailer Strategy

                  
                  
                  
                  
                  The
                     fast fashion retailer’s customers have historically skewed toward
                     the young female demographic. These customers have smaller budgets
                     but spend a larger portion of their budgets on clothing. They are
                     keenly aware of fashion trends and rarely wear a piece of clothing
                     for more than one season. To appeal to these customers, the organization
                     aims at keeping prices low and rotating stock almost twice as quickly
                     as more expensive clothing stores.

                  
                  
                  
                  The organization’s senior management is
                     considering two strategic actions. First, they would add in-store
                     fashion consultants. Second, they would add an infant and children’s
                     clothing section in selected stores.

                  
                  
                  
                  Consider
                     how you might answer the following questions.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        What generic business
                           strategy is the fast fashion retailer currently pursuing?

                        
                        

                     
                     
                     
                     	
                        
                        
                        What
                           priorities does this strategy imply for the organization’s operations?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Are
                           the actions management is considering consistent with this strategy?

                        
                        

                     
                     

                  
                  
                  
                  What follows are some
                     possible responses:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The fast fashion retailer
                           is focusing on a niche including fashion-conscious, budget-minded
                           younger women. This is a focused low-cost provider strategy. A broad
                           low-cost strategy would market to a wider range of ages and clothing
                           interests.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Possible
                           effects on operations:

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              Greater
                                 need for close collaboration with and control over suppliers

                              
                              

                           
                           
                           
                           	
                              
                              
                              Inventory
                                 control

                              
                              

                           
                           
                           
                           	
                              
                              
                              Purchasing
                                 and stocking efficiency

                              
                              

                           
                           
                           
                           	
                              
                              
                              Control
                                 over costs of operating stores

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Implementing
                           in-store fashion consultants would increase costs and possibly be changing
                           the target audience to one that expects more services. It may be
                           hard to attract these new shoppers given the organization’s brand,
                           and management will have to prove that this action is revenue-positive.
                           As for the idea to offer infant and children’s clothing, while some
                           young women will have children, this is a slightly older demographic
                           in general and may confuse the marketing message.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Hotel Group Strategy

                  
                  
                  
                  
                  The
                     hotel group is actually a portfolio of hotel brands. There is a
                     flagship brand of luxury resorts, a chain of hotels that serve business
                     travelers, another brand that serves budget vacationers, and so
                     on. Although the brands have their own identities, they are all
                     clearly identified as being part of the hotel group family. For
                     each brand, headquarters has created a standards manual. All hotels
                     are visited regularly by headquarters auditors to check on compliance
                     with these high standards. The hotel group likes to say that travelers
                     don’t have to give up the things that matter to them when they travel,
                     no matter what their budget may be.

                  
                  
                  
                  The hotel group has been distinctive for
                     its reliance on owning its own properties. One option for reinvigorating
                     its revenue growth is to begin franchising hotels in new and existing
                     markets. This would generate revenue without requiring heavy capital investment.

                  
                  
                  
                  Consider how you might answer the following
                     questions.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        What generic business
                           strategy is the hotel group currently pursuing?

                        
                        

                     
                     
                     
                     	
                        
                        
                        What
                           priorities does this strategy imply for the organization’s operations?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Are
                           the actions management is considering consistent with this strategy?

                        
                        

                     
                     

                  
                  
                  
                  What follows are some
                     possible responses.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        One could say that the hotel group
                           is pursuing a focused differentiation strategy. All of its businesses
                           are in the same market, but each brand targets a particular type
                           of hotel guest.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Possible
                           effects on operations:

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              Coordinated
                                 purchasing to leverage combined brand power with suppliers

                              
                              

                           
                           
                           
                           	
                              
                              
                              Strong
                                 need for experienced managers and continuous training

                              
                              

                           
                           
                           
                           	
                              
                              
                              Effective
                                 communication of expectations to all employees

                              
                              

                           
                           
                           
                           	
                              
                              
                              Employee
                                 motivation and empowerment programs

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Franchising
                           could be implemented in this strategy, but it will require very
                           careful assessment of prospective franchisees, training, and monitoring.
                           A lapse in standards by franchisees could damage the hotel group’s
                           valuable brand.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Commercial Door Manufacturer Strategy

                  
                  
                  
                  
                  The
                     commercial door manufacturer has a fair number of competitors, some
                     low-cost and some who, like our case study organization, provide
                     quality products that are responsive to changing customer requirements.
                     Our door manufacturer also invests regularly in research and development
                     to create innovative features. Competitors are just now starting
                     to offer some of these features as well.

                  
                  
                  
                  The
                     manufacturer’s latest strategy is to aggressively reduce the lead
                     times quoted to customers. Part of this effort includes building
                     a second manufacturing location so average transportation times
                     and costs can be significantly reduced. In addition, while their
                     primary business is make-to-order, the manufacturer has been working
                     with a wholesaler whose customers are commercial manufacturing contractors
                     to identify a small number of door models that the wholesaler would
                     stock on consignment. These would be make-to-stock items to further
                     increase availability of their products.

                  
                  
                  
                  Consider
                     how you might answer the following questions.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        What generic business
                           strategy is the commercial door manufacturer currently pursuing?

                        
                        

                     
                     
                     
                     	
                        
                        
                        What
                           priorities does this strategy imply for the organization’s operations?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Are
                           the actions management is considering consistent with this strategy?

                        
                        

                     
                     

                  
                  
                  
                  What follows are some
                     possible responses.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The
                           commercial door manufacturer appears to be a differentiation provider
                           in its market, but it has had to add a new point of differentiation
                           since some of its order winner qualities have become order qualifiers.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Possible
                           effects on operations:

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              Effective
                                 management of new MTS inventory levels and products stocked

                              
                              

                           
                           
                           
                           	
                              
                              
                              Importance
                                 of workforce’s acceptance of and involvement in quality practices so
                                 that manufacturing lead times can be continually improved

                              
                              

                           
                           
                           
                           	
                              
                              
                              Flexibility
                                 of capacity to respond to the need to balance custom order demand with
                                 MTS demand

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           main challenge with the new differentiation scheme is that it is
                           increasing the number of assets the organization has on its balance
                           sheet. The manufacturer’s capital costs have increased with the
                           new facility, and selling on consignment will increase its inventory
                           costs with the MTS products. Since increasing assets requires either
                           increasing liabilities (e.g., loans) or owner investment, the organization
                           will need to increase its sales revenues because its break-even
                           point will now be higher. (It will need to sell more before all
                           of its fixed expenses will be covered.) One way it could minimize
                           its assets would be to sell the MTS doors to the wholesaler rather than
                           offering them on consignment. The organization could also increase
                           its profit margins if customers are willing to pay a higher price
                           for the MTS doors due to the added value of significantly faster
                           lead times. The total cost of the product could be reduced due to
                           the ability to produce products in standard batches and to ship
                           them in bulk. Having an additional facility cuts the average shipping
                           distance, which will also lower per-unit transportation costs. These
                           savings may offset the higher inventory carrying cost.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Motorcycle Manufacturer Strategy

                  
                  
                  
                  
                  The motorcycle manufacturer
                     is not the only seller of motorcycles in its country, but it is
                     the leading seller. It has three competitors: two foreign companies
                     and another local company. The foreign companies have opened small
                     dealerships in the country’s most affluent areas. They are international
                     brands that charge premium prices. The local competitor produces
                     cheap products with a poor reputation for dependability. The organization
                     has created its successful strategy just by doing what it does best: keeping
                     costs down, cultivating strong relationships with dealers in good
                     times and bad, and selling long-lasting products at affordable prices.

                  
                  
                  
                  The motorcycle manufacturer
                     is now considering going international. It is analyzing opportunities
                     in a nearby country that has low labor costs. At present, this country has
                     several competitors, all offering products at a lower price than
                     the case study motorcycle manufacturer’s average prices. There are
                     no high-end competitors.

                  
                  
                  
                  Consider how
                     you might answer the following questions.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        What
                           generic business strategy is the motorcycle manufacturer currently
                           pursuing?

                        
                        

                     
                     
                     
                     	
                        
                        
                        What
                           priorities does this strategy imply for the organization’s operations?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Are
                           the actions management is considering consistent with this strategy?

                        
                        

                     
                     

                  
                  
                  
                  What follows are some
                     possible responses.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The
                           motorcycle manufacturer appears to be a best-cost provider in its
                           market, balancing cost and performance in its products to provide
                           top value in the price range.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Possible
                           effects on operations:

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              Effective
                                 management of cost of supplies and inventory levels

                              
                              

                           
                           
                           
                           	
                              
                              
                              Importance
                                 of workforce’s acceptance of and involvement in quality practices

                              
                              

                           
                           
                           
                           	
                              
                              
                              Flexibility
                                 of capacity to respond to changes in demand

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           main challenge with the expansion scheme is that, because there
                           are no high-end motorcycle brands in this market yet, the organization
                           may be entering as a higher-cost competitor in a market that is
                           not used to paying for quality and dependability. It may need to
                           be careful about the products it initially offers in this market,
                           emphasizing lower price for a slightly better product.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Shipbuilder Strategy

                  
                  
                  
                  
                  The
                     shipbuilder’s industry is fairly specialized and resource-intensive.
                     There are not many competitors, but, even among this small group,
                     the organization has built a reputation for delivering vessels that
                     perform above client expectations. It specializes in applying the
                     latest technology in designing and operating the ships it builds.
                     It works closely with future vessel owners to assess their needs
                     and design systems that provide high functionality, redundancy and
                     reliability, and relative ease of use. Clients have developed a
                     high degree of confidence in the organization’s design teams. Clients are
                     frequently taken on inspection tours of their vessels as construction
                     proceeds. These ships represent enormous investment, and working
                     with a trusted shipbuilder is considered a way of minimizing investment
                     risk.

                  
                  
                  
                  The shipbuilder
                     is trying to find new ventures that will make use of its strong capabilities
                     and deliver additional short-cycle revenue streams but without distracting
                     the organization from its primary business. They are presently in
                     talks to acquire a small but prestigious luxury yacht builder.

                  
                  
                  
                  Consider how you might answer the following
                     questions.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        What generic business
                           strategy is the shipbuilder currently pursuing?

                        
                        

                     
                     
                     
                     	
                        
                        
                        What
                           priorities does this strategy imply for the organization’s operations?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Are
                           the actions management is considering consistent with this strategy?

                        
                        

                     
                     

                  
                  
                  
                  What follows are some
                     possible responses.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The shipbuilder’s corporate strategy
                           appears to be one of differentiation based on technology, quality,
                           and customer service. They are attempting to grow in scope horizontally
                           through acquisition. This new division would have a focused differentiation
                           strategy, focusing on a particular niche within the shipbuilding industry.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Possible
                           effects on operations:

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              Continuous
                                 investment in technology and workforce knowledge and expertise

                              
                              

                           
                           
                           
                           	
                              
                              
                              Flexibility
                                 in processes to accommodate stakeholders

                              
                              

                           
                           
                           
                           	
                              
                              
                              High
                                 levels of project management, quality control, and change management (Small
                                 changes can have a large impact on a project’s profitability and performance.)

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           main challenge with an acquisition is to maintain the advantages
                           the organization was seeking. In this case, to be successful in
                           this market niche, the shipbuilder’s management must learn more
                           about this new group of customers, must retain key management figures
                           in the acquired company, and must educate its new employees about
                           the organization’s values, processes, and technology. It must also
                           monitor the situation closely to ensure that the new business increases utilization
                           of capacity without interfering with the capacity needs of the existing lines
                           of business.

                        
                        

                     
                     

                  
                  
               
               

            
            

         
         
         
         
            
            
            Low-Cost Provider
               Strategy

            
            
            
            
               
               
               Organizations using a
                  low-cost provider strategy offer value based on lower or lowest price
                  compared to competitors’ prices. This works when this market’s customer segments
                  are price-sensitive for this product or service.

               
               
               
               Crafting and Executing Strategy notes
                  that organizations can use the low-cost provider strategy to create
                  competitive advantage in different ways. They can strive for the largest
                  market share by offering lowest price and focusing on profit gained
                  through volume. Or they can offer a lower price relative to the
                  market and accept a smaller market share but have a larger profit
                  margin than the lowest-price competitors.

               
               
               
               Price advantage can
                  be created through product or service design. For example, an equipment
                  manufacturer may sell low-cost chain saws that will not last as
                  long as others. Or an architectural firm may offer only a certain
                  number of preconfigured designs. However, there is a limit to how
                  much product/service features can be reduced. At a certain point,
                  customers and consumers will see the product or service as not providing
                  enough value for even a low price.

               
               
               
               Another ingredient
                  to low-cost advantage is to focus on the cost of production. This involves
                  eliminating unnecessary costs and achieving top efficiencies.

               
               
               
               In a low-cost provider
                  strategy, an organization commits to analyzing cost drivers (things
                  that influence the quantity of work and activity costs) and how
                  costs interact. Can increasing costs in one area (e.g., technology)
                  be more than offset by cost savings in another driver (e.g., labor)?
                  Note that this involves total costs, so low-cost materials with
                  increased scrap and rework costs may not be low-cost at all. Here
                  are other examples:

               
               
               
               
                  
                  
                  	
                     
                     
                     Capture economies
                        of scale.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Omit
                        needless processes.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Focus
                        intensely on continuous improvement and waste elimination.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Fully
                        utilize capacity but avoid producing excess inventory.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Keep
                        the supply chain lean by outsourcing inefficient portions and eliminating partners
                        that cost more than the value they add.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Negotiate
                        for best prices and automate procurement administration.

                     
                     

                  
                  

               
               
               
               
               
                  
                  Risks Associated with Being a Low-Cost
                     Provider

                  
                  
                  
                  Organizations
                     implementing the low-cost provider strategy must be cautious about protecting
                     their profit margin. It is common for low-cost competitors to become engaged
                     in a price war with rivals that gradually erodes all profit. Another vulnerability
                     of this strategy is that it is easily imitated.

                  
                  
                  
                  Finally, low-cost
                     providers may be surprised by a sudden shift in customer preferences.
                     A competitor may enter the market with a more expensive but attractive product,
                     and customers may not be as price-sensitive as they were before.
                     Or a competitor can learn how to cut costs in a way that is difficult
                     to imitate.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Differentiation
               Strategy

            
            
            
            
               
               
               A differentiation
                  business strategy seeks to create and communicate to customers/consumers
                  distinctive features and benefits that competitors do not offer.
                  This enables the organization to charge a premium and receive a
                  profit margin that will sustain future differentiation. It also
                  creates a brand identity that spurs additional sales with less marketing
                  investment. Unlike a low-cost provider strategy, the basis of the
                  competition is more sustainable, as long as the cost of creating
                  the differential can be included in the price people are willing
                  to pay.

               
               
               
               An example of a differentiation
                  strategy in the B2C (business-to-consumer) marketplace is Mercedes-Benz.
                  It has defined its own niche or segment: customers who are looking
                  for quality design and production, innovative technology, reliability, and
                  dependability. Customers willingly pay more for the Mercedes brand.

               
               
               
               In the B2B (business-to-business)
                  marketplace, a manufacturer of office communication systems may
                  differentiate itself by understanding what product and service characteristics
                  are most important to its customers. For example, a customer may
                  value staff training options and live support.

               
               
               
               Organizations may
                  differentiate themselves by type of product or service (broad or narrow
                  in focus). A supplier of materials or logistics may distinguish
                  its business by offering the ability to integrate with the customer’s
                  enterprise resource planning system or to perform global shipping.
                  One company selling sound editing software and equipment may focus
                  on professional recording studios, while another may focus on amateur
                  home recording.

               
               
               
               
               
                  
                  Conditions Favoring Differentiation

                  
                  A differentiation
                     strategy is more effective under certain market conditions:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Buyers have diverse needs and preferences.
                              
                           An
                              accounting firm can charge higher fees to clients with larger tax
                              liabilities and complicated assets, while those with simpler needs
                              can be offered a simpler service at a lower price.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              The product or service can be differentiated in meaningful
                                 ways.
                              
                           For
                              example, in the market for car repair, the process of changing oil
                              is a commodity. However, car dealership repair centers can get
                              customers at higher prices because the customer knows the job will
                              be done correctly using original parts. As long as those advantages
                              are meaningful to a large enough segment, the strategy works.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Technology in the industry frequently changes.
                              
                           Innovators will be able to charge premium prices to customers who
                              want or need to stay ahead of the technology curve. For example,
                              call centers may need new customer relationship management
                              capabilities to stay competitive.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Few competitors are trying this approach.
                              
                           There is
                              less direct competition.
                           

                        
                        

                     

                  
               
               
               
               
                  
                  Creating Differentiation

                  
                  Differentiation
                     strategies work by focusing on specific market audience interests
                     or needs, which are called value drivers. The ASCM Supply Chain Dictionary defines
                     a value-driven enterprise as
                     one that is “designed and managed to add utility from the viewpoint
                     of the customer.”

                  
                  
                  
                  The
                     organization must align its internal value chain activities—its
                     competencies and capabilities—with the targeted needs to create
                     a meaningful competitive edge. An organization could use its superior
                     customer service competencies and culture to create service differentiation
                     by appealing to customers who need extra or prompt support for costly
                     or complex products. Or an organization could invest in developing its
                     marketing competencies to identify consumer preferences and value
                     perceptions.

                  
                  
                  Organizations
                     can also use their supply chains to create differences. For example, retailers
                     might want shipments on certain days or at certain times of day.
                     They may benefit from additional help in moving stock onto shelves
                     or constructing merchandising displays. A commercial builder may
                     collaborate with interior designers and building systems engineers
                     to deliver projects faster than other firms.

                  
               
               
               
               
                  
                  Risks of a Differentiation Strategy

                  
                  
                  
                  A differentiation
                     strategy works best when it is difficult or expensive to copy. This often
                     means a significant investment in research and development. However,
                     a sudden change in customer needs or desires or technology can negate
                     the value of that investment. For example, introduction of inexpensive
                     software drew much of the audience away from walk-in tax preparation
                     offices.

                  
                  
                  
                  A differentiation
                     strategy can fail when the market does not agree that the value
                     of the differentiation merits the premium price. This may be because
                     the organization misread the market’s interest or set too high a
                     price.

                  
                  
                  
                  A gap between
                     customer perceptions of value and the organization’s price often develops
                     when organizations trying to sustain differentiation continually
                     introduce refinements and modifications. Some of these changes add
                     little value but add cost.

                  
                  
                  
                  The differentiating organization must constantly
                     align its activities and offerings with market desires, needs, and
                     reactions. It must also analyze the financial impact of the strategy,
                     or the strategy will not achieve its profit objective.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Focus Strategies

            
            
            
            
               
               
               Focus
                  strategies apply the generic low-cost provider and differentiation
                  strategies in niche areas of the market or industry. Customers have
                  narrowly defined needs. An organization using this strategy is competing
                  only against rivals in that customer segment. The market may be
                  smaller this way, but the intent is to capture more of it.

               
               
               
               A focused low-cost
                  provider strategy could be illustrated by a gyro chain that focuses on
                  those customers who are more interested in the price of the meal
                  than they are in the quality of the food or the attractiveness of
                  the surroundings. While the focus is on customers who want a specialty
                  food, the strategy hones in on cost-conscious buyers.

               
               
               
               A focused differentiation
                  strategy could be illustrated by a cruise ship business that offers
                  family-friendly cruises. The ships and their activities are designed
                  to include activities for parents and children.

               
               
               
               
               
                  
                  Conditions That Favor a Focus Strategy

                  
                  
                  
                  Focus strategies
                     are used when a market niche exists that is large enough to generate sufficient
                     sales and profit. A focus strategy is especially attractive if large
                     competitors have decided not to compete in this segment and if the
                     difficulty or expense of imitating the organization’s advantage
                     discourages future entrants.

                  
                  
                  
                  Crafting
                        and Executing Strategy notes that a focus strategy may be a
                     good way to enter a market. It allows the entrant time to acquire
                     a deeper understanding of the customers and its future rivals and
                     to build a brand.

                  
                  
               
               
               
               
                  
                  Risks of Focus Strategies

                  
                  
                  
                  A focus strategy
                     is liable to the same risks as broad strategies. The small market segment
                     may become even smaller. Customers’ tastes may change, or customers
                     may be satisfied with an entirely different solution. Competitors
                     may enter an uncrowded segment.

                  
                  
                  
                  Imitation of the focus strategy is a particularly
                     dangerous risk when the imitator has extensive resources. For example,
                     food processors selling organic products to consumers had little
                     competition at first. These companies may have differentiated their
                     products in such a way that they avoided direct confrontation even
                     within the market niche (e.g., organic soups, organic children’s
                     foods). With growing consumer interest, however, new organic divisions
                     of large companies now exist.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Best-Cost Provider
               Strategy

            
            
            
            
               
               
               The best-cost provider
                  strategy is a value strategy. It aims at providing desirable features
                  at a cost that customers/consumers view as attractive. It is a “relatively”
                  low-cost solution—relative to the cost of less-acceptable solutions
                  offered by competitors.

               
               
               
               This tends to result
                  in products and services that are seen as “mid-range” in the market:
                  cheap but not poorly made clothing, affordable tools that perform
                  adequately. While Walmart is a low-cost provider, Target is a best-cost
                  provider.

               
               
               
               This strategy requires
                  that an organization have the competencies to create a stronger product
                  or service but more efficiently. In this way, the organization can
                  compete at a lower price and still enjoy an acceptable level of
                  profit.

               
               
               
               
                  
                  Conditions That Favor a Best-Cost Provider
                     Strategy

                  
                  
                  
                  The
                     best-cost provider strategy appeals to value-minded customers and
                     consumers. They are suspicious about the quality of low-cost products
                     and services and about the usefulness of differentiators’ features.
                     Declining quality at lower price tiers and rapidly escalating prices
                     at the high end may create more of these mid-range shoppers. Crafting and Executing Strategy also
                     notes that this type of strategy may be more effective during periods
                     of economic recession.

                  
                  
               
               
               
               
                  
                  Risks of Best-Cost Provider Strategies

                  
                  
                  
                  Crafting and Executing Strategy describes
                     the major vulnerability of the best-cost provider strategy: competitive
                     attacks from both directions, from low-cost providers and differentiators.
                     Low-cost providers may add some features to try to diminish the incremental
                     value best-cost providers offer. Differentiators may cut prices
                     or add features without increasing prices, which decreases the competitive
                     distance between themselves and the best-cost provider. So an organization
                     pursuing this strategy must maintain significant price and feature
                     advantages and a brand reputation for value.

                  
                  
               
               

            
            

         
         
   
      
         
         
         
         Executing, Monitoring, and
            Changing Strategy

         
         
         
         
            
            
            A strategy needs to be brought into reality for it to have a
               chance to be effective. Monitoring, evaluating, and correcting course as
               needed are necessary elements of sustaining a strategy.

            
            
            
            After discussing executing and monitoring
               strategy, we next explore how the four case study organizations adapt to
               changing market and environmental conditions.

            
            
            
            Last, to show one way organizations could
               change strategy, we introduce the book Accelerate by John P. Kotter, including its concept of a dual
               operating system and its principles as well as how such a system can be used
               to create rapid change for “big opportunities” using eight accelerators.

            
            

         
         
         
         
         
            
            
            Executing Strategy

            
            
            
            
               
               
               Executing strategy requires the
                  alignment of an organization’s structure, its policies, its processes, and
                  its management of physical and human assets.

               
               
               
               Structure includes both horizontal and
                  vertical elements:

               
               
               
               
                  
                  
                  	
                     
                     
                     Horizontal structure—How will the organization structure its
                        internal value chain (the way its components produce
                        products/services) and the upstream and downstream parts of its
                        supply chain?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Vertical
                        structure—How will the organization structure its decision
                        making and control? Will it centralize decision making or
                        empower its business units and its employees to make
                        decisions?

                     
                     

                  
                  

               
               
               
               Policies help motivate an
                  organization’s members to behave in a certain way. Policies often reflect an
                  organization’s values, rules, or culture. They can include codes of conduct
                  and sustainability policies. They can describe approaches to quality,
                  supplier selection, employee development and promotion, conflict resolution,
                  and disciplinary action.

               
               
               
               Processes show how an organization
                  intends to accomplish certain tasks in a manner consistent with structure
                  and policies. The Supply Chain Operations Reference (SCOR) model, for
                  example, identifies orchestrate, plan, source, order, transform, fulfill,
                  and return as key supply chain processes. Enable involves providing support
                  to the other processes such as helping with communication across the
                  organization, documenting actions, reviewing the performance of processes,
                  minimizing waste, ensuring employee health and safety, and managing career
                  development. SCOR also contains a set of practices, which are guides to help
                  organizations configure their processes in specific ways as well as to
                  evaluate which processes need to be improved or updated to incorporate
                  emerging practices.

               
               
               
               Managing assets requires information
                  systems that accurately identify resources in real time. This allows the
                  organization to know, for example, what equipment or what employee skills
                  are available at specific work sites. It requires maintenance and
                  development of those assets. For physical assets, this may mean tracking
                  maintenance and scheduling replacement. For employees, this requires
                  communication, direction, and motivation as well as opportunities to develop
                  skills that will benefit both the organization and the employee.

               
               
               
               
                  
                  Monitoring, Evaluating, and Correcting Course

                  
                  
                  
                  
                  Strategies and tactics must be monitored to make
                     sure that

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        They are producing the intended results.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Conditions still support the chosen strategy or tactic.
                           For example, the emergence of new competitors or
                           technology may require reviewing and amending
                           plans.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Unexpected negative results have not been introduced. For
                           example, changes designed to speed delivery to customers
                           may increase the amount of defects in production.

                        
                        

                     
                     

                  
                  
                  
                  Periodically, objectives are
                     measured and leaders or managers take corrective action as needed.
                     Overall strategic objectives (e.g., to increase profit by a certain
                     percentage) are generally measured over longer intervals. Operating
                     strategic objectives (e.g., to decrease production time) may be
                     monitored quarterly. Specific tactical objectives (e.g., to reduce
                     time lost due to unavailability of parts by using information tools)
                     may be continuously reviewed.

                  
                  
                  
                  The goal of this phase is to increase
                     organizational learning by analyzing what has worked and what has not.
                     That knowledge can then be used to improve the strategy and enhance
                     the organization’s competitive abilities.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Case Study Strategy Execution
               Examples

            
            
            
            
               
               
               Here we present some issues that the case study
                  organizations have faced as they execute their chosen strategies.

               
               
               
               
                  
                  Fast Fashion Retailer’s Supplier Problem

                  
                  
                  
                  
                  The fast fashion retailer
                     purchases a significant amount of stock from one supplier. This
                     business has been able to meet the retailer’s cost specifications and
                     delivery schedules. There are additional advantages to working with
                     them. Their fabric buyers find new and interesting materials, and
                     their quality control has been very good. Their designers have worked
                     well with the organization’s fashion experts.

                  
                  
                  
                  About three months ago,
                     however, the supplier’s performance began to erode. The fast fashion
                     retailer’s managers could have simply looked to other suppliers, but
                     the relationship was so successful that the managers decided to look
                     into the situation.

                  
                  
                  
                  Through casual discussions with various contacts at the supplier, the
                     managers discovered that the supplier had been experiencing financial
                     problems that were making relationships with its own suppliers tense.
                     The owner’s children have become involved in managing operations, and
                     this has led to internal conflicts in various areas.

                  
                  
                  
                  The fast fashion retailer’s
                     leaders have discussed options at a recent meeting. The retailer has
                     more cash on hand due to several years’ growth in revenue. There are
                     other options for supply, but they will take some time to
                     develop.

                  
                  
                  
                  Knowing what
                     you do about the fast fashion retailer and possible strategic moves,
                     what would you recommend and why? What follows are some possible
                     responses.

                  
                  
                  
                  A good
                     move might be to strengthen the fast fashion retailer’s relationship
                     with this key supplier. This could take different forms. The
                     organization could use its cash on hand to acquire the supplier
                     (vertical integration), or it could invest more to become an investor
                     with significant influence or majority control. Even if the supplier’s
                     heirs do not want to give up control of the company, the fast fashion
                     retailer could enter into a strategic alliance with the supplier,
                     providing its management expertise (and possibly loans) to help the
                     supplier regain its position. This approach would also help the fast
                     fashion retailer avoid a costly period of finding, educating, and
                     developing a new strategic supply partner. The organization may still
                     want to have an exit plan.

                  
                  
               
               
               
               
                  
                  Hotel Group’s Growth Options

                  
                  
                  
                  
                  The hotel group has been a
                     successful hotel conglomerate for decades. With each new brand (some
                     acquired and some internally developed), the group has grown its
                     revenue and increased its share of the entire hotel industry. If not
                     the leader, it is in the top five brands in each industry
                     category.

                  
                  
                  
                  It has also
                     become very good at opening new hotels and buildings and then
                     maintaining the level of visits to new properties. Through its
                     multiple brands, the group competes in many countries.

                  
                  
                  
                  The hotel group has canceled
                     projects in two major cities recently. In Mecca, the hotel group was
                     beaten to first entrant status in luxury accommodations by another
                     international conglomerate. The hotel group decided to cancel its
                     plans and look for another venture that was less competitive. In
                     Paris, it pulled back from a boutique hotel plan because leaders
                     decided that they were still not prepared to compete against the
                     business model of peer-to-peer accommodations services such as
                     Airbnb.

                  
                  
                  
                  Investors are
                     restless. They are used to regular increases in share value based on
                     steady revenue increases.

                  
                  
                  
                  Knowing what you do about the hotel group, its
                     industry, its strengths, and its needs, what would you recommend and
                     why? What follows is one possible response.

                  
                  
                  
                  The hotel group needs to grow, but
                     opportunities to grow within its industry are limited. The industry
                     has many competitors, some with resources comparable to those of the
                     hotel group. If the hotel group were to look outside its industry, it
                     might find a good strategic fit in other areas. For example, some
                     hotel chains have entered the credit card business. This is an example
                     of diversification into a related industry.

                  
                  
                  
                  Besides allowing the retailer to retain
                     revenue that would ordinarily be lost in fees to a third-party credit
                     card provider, this would also facilitate customer relationship
                     management. The credit card account could be combined with the hotel
                     group’s loyalty program, with customer benefits gained in both
                     directions: Customers earn rebates on their credit cards for hotel
                     purchases and credit toward hotel stays for a percentage of their
                     non-hotel purchases.

                  
                  
               
               
               
               
                  
                  Commercial Door Manufacturer Competing With Itself

                  
                  
                  
                  
                  The commercial door manufacturer has had
                     success in its new make-to-stock (MTS) line of business. The
                     wholesaler agreed to buy the stock rather than holding it on
                     consignment, and after a slow start in sales, the wholesaler has been
                     steadily increasing the frequency and size of its resupply orders.
                     While this is good news, the new line of business has cut into the
                     manufacturer’s make-to-order (MTO) business somewhat, which is an
                     issue called product or service cannibalization. The MTO business has
                     higher profit margins, and many sales managers are second-guessing the
                     wisdom of the MTS line. They fear that many regular customers have
                     learned about these in-stock models and are adjusting their
                     architectural designs to use these standard models. They are also
                     concerned that the manufacturing lead time required for custom doors
                     could suffer if the plants are running too many batches of standard
                     doors.

                  
                  
                  
                  Knowing what you do
                     about this commercial door manufacturer and its competitive strategy,
                     what would you recommend and why? What follows are some possible
                     answers.

                  
                  
                  
                  A common business
                     philosophy related to product or service cannibalization is that it is
                     “better to eat your own lunch than let someone else eat it for you.”
                     This means that if there is market demand for a particular market
                     solution or substitute product and if the organization does not
                     fulfill this demand, then someone else will. The organization should
                     not abandon this new line since it is doing well. Instead, they need
                     to further differentiate their custom products. One option would be to
                     continue their historical process of carefully assessing actual
                     customer requirements and investing in research and development to
                     find more custom options to offer.

                  
                  
                  
                  The sales managers’ fear about the organization’s
                     need to balance supply for both of its lines of business could simply
                     be unfounded. The organization just did increase its capacity
                     significantly, after all. However, the organization should find ways
                     to prioritize custom orders so that this can be a true differentiator
                     for their more-profitable line of business. This may involve producing
                     the MTS items at odd times or using whichever of the two plants has
                     available capacity. The lead times for replenishment for the
                     wholesaler should still be predictable, so the organization may need
                     to carry some inventory of these standard doors so they can fulfill
                     replenishment orders without delays.

                  
                  
                  
                  Another option would be to add a second shift for
                     the MTS items. At one organization that did this, management decided
                     that the MTS products needed a lower skill level and less supervision
                     than the MTO products. They split up their existing workforce to
                     retain the more-experienced operators, planners, and supervisors on
                     the MTO shift and move less-experienced workers and managers to the
                     MTS shift. To better coordinate both lines of business, the
                     organization might also benefit by centralizing its production
                     scheduling process.

                  
                  
               
               
               
               
                  
                  Motorcycle Manufacturer’s Plateauing Sales

                  
                  
                  
                  
                  The
                     motorcycle manufacturer has been lucky in its history. Since it was
                     founded 40 years ago, its sales have grown steadily in its home
                     market. It was the first domestic manufacturer in its market, but two
                     foreign companies had small dealerships in the home country’s two
                     major cities. The motorcycle manufacturer used its superior knowledge
                     of the market to establish a network of small dealers and to bring out
                     products that appealed to domestic consumers’ preferences. A foreign
                     competitor tried to enter the market by stealing away some powerful
                     dealers, but the organization was able to counter this attack with the
                     strength of its brand.

                  
                  
                  
                  The problem now is that the motorcycle manufacturer’s sales have
                     plateaued. The market is close to saturation. The organization’s
                     products are rugged, and they last, which means that the replacement
                     cycle is fairly long for the industry. The country’s population growth
                     rate has slowed. Costs of production have increased, especially
                     labor.

                  
                  
                  
                  The
                     organization’s owners are worried about the company’s ability to
                     defend its market share in the future. A globally known brand could
                     invest in a small domestic operation that could challenge the
                     organization, and it has limited resources to cut prices or develop
                     new models.

                  
                  
                  
                  Knowing what
                     you do about the motorcycle manufacturer and its business model, what
                     would you recommend and why? What follows are some possible
                     responses.

                  
                  
                  
                  The
                     motorcycle manufacturer could conceivably diversify into another
                     industry, but this would require considerable capital. The
                     organization does appear to be an excellent candidate for expanding
                     its geographical market, however.

                  
                  
                  
                  The organization’s sales are purely domestic right
                     now, but it has a very strong brand. This would support its entry into
                     another country. It also is skilled at building dealer networks, a
                     requirement for expansion. It might consider expanding its production
                     facilities to a nearby country with lower costs of production and work
                     to establish dealerships in that country as well. The cost savings
                     could be used to develop the dealerships or new models or invest in
                     technology that could lower production costs. This would enhance the
                     organization’s present competitive position in its domestic market as
                     well.

                  
                  
                  
                  Also, since the
                     motorcycles they build are built to last, the organization could
                     consider transforming toward a circular business model in the domestic
                     market. One way to do this would be leasing motorcycles on three- to
                     five-year plans with maintenance agreements and then remanufacturing
                     or refurbishing the motorcycles to sell in domestic or foreign
                     markets. This strategy would require maintenance capacity, but their
                     dealer network might be able to provide these services. This strategy
                     could be used to enhance the organization’s reputation for sustainable
                     business practices.

                  
                  
               
               
               
               
                  
                  Shipbuilder’s Asset Utilization

                  
                  
                  
                  
                  The shipbuilder has a very
                     profitable international business, but its sales are driven by
                     contracts or joint ventures to build cruise ships and containerships.
                     It has had to create capacity to meet peak production. Capacity
                     includes large facilities that must be maintained even when they are
                     not in use. Payments must be made on sophisticated equipment even when
                     it is idle.

                  
                  
                  
                  The
                     shipbuilder is still highly competitive—primarily because few
                     competitors have the organization’s assets, unique competencies, and
                     high-quality resources. However, the current rate of asset utilization
                     has drawn the attention of investment analysts. The company’s leaders
                     worry about a possible effect on share price.

                  
                  
                  
                  It may be surprising to hear
                     that the organization’s leaders are looking for a way to grow out of
                     their present dilemma. What options would you recommend and why? What
                     follows are some possible responses.

                  
                  
                  
                  The shipbuilder has, at times, too much capacity,
                     but it cannot shed that capacity without considerable risk. New
                     opportunities that require this capacity may arise at any time. The
                     shipbuilder probably does not want to implement backward integration
                     with its suppliers; that might make its resource utilization rate
                     worse. It could diversify into an entirely different but related
                     industry, such as airplane manufacturing. The expertise required to do
                     this would take time to develop. The response by competitors in the
                     new industry might be vigorous and costly to manage.

                  
                  
                  
                  The best option may be for the
                     shipbuilder to expand horizontally in its own industry, perhaps in a
                     specialty area that might offer high profit but shorter sales cycles
                     than large B2B ships—perhaps large B2C luxury yachts.

                  
                  
                  
                  The shipbuilder has its
                     expertise from its cruise ship business unit and its relationships
                     with suppliers to apply to this new venture. The yacht production
                     schedule may be more flexible and allow the shipbuilder to use many of
                     its existing production resources.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Accelerating Changes to Strategy With
               Kotter’s Accelerate

            
            
            
            
               
               
               In Accelerate
                  (a book on the official list of resources for the CPIM exam), John P. Kotter
                  spells out a process for helping strategic change occur in a timely and
                  agile fashion. Kotter argues that, in the current global environment that
                  features exponentially increasing rates of change, organizations that fail
                  to respond quickly to threats or opportunities will be left behind by those
                  that do. He describes how the various traditional organizational structures
                  are necessary and very useful for keeping medium and larger organizations
                  functioning and executing but these structures tend to have lost the
                  entrepreneurship and agile innovation ability that make start-ups so great.
                  Rather than attempting to do away with these established and very effective
                  and efficient organizational structures, Kotter argues for the development
                  of what he calls a dual operating system, sort of a left-brain logical side,
                  right-brain creative side system.

               
               
               
               
                  
                  Dual Operating System

                  
                  
                  
                  
                  A dual operating system is
                     one that retains the current organizational structure (which can take
                     many forms, such as a traditional functional hierarchy, a matrix
                     organization, or a project-driven organization) but deliberately adds
                     a second organizational structure that operates in concert with the
                     existing one. This is a network organizational structure.

                  
                  
                  
                  A network structure mimics the characteristics of
                     the entrepreneurial start-up: Network relationships form spontaneously
                     as a need arises, but these relationships shift and change quickly and
                     dynamically as different needs arise. Network members come from a
                     cross section of the hierarchical layers of the organization depending
                     on the skill set needed, but the network itself has no hierarchical
                     layers. Top management needs to champion, launch, support, and sustain
                     this network to give it legitimacy, which is vital because the network
                     is not part of the hierarchical structure.

                  
                  
                  
                  Exhibit 1-42 shows how
                     there is a division of responsibilities between the hierarchical
                     organizational structure and the network structure.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-42: Hierarchical Organizational Structure Roles versus Network Roles
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                                          Running the day-to-day affairs
                                             of the organization

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Executing strategic changes
                                             that are extensions of current strategy

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Enabling continuous improvement
                                             such as for efficiency improvement

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Focusing more on
                                             management

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Focusing more on logic (e.g.,
                                             metrics, procedure)

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Innovating, brainstorming, and
                                             championing big opportunities

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Developing and executing
                                             strategic changes that require speed and
                                             agility

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Creating breakthrough
                                             improvement such as for difficult or large-scale
                                             change

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Focusing more on
                                             leadership

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Focusing more on creativity
                                             (e.g., new ideas)

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Kotter sets out the following
                     principles of a dual operating system, paraphrased here:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Broad internal team
                              base. People from all organizational levels are
                           recruited to drive big changes rather than relying on just
                           the traditional personnel choices for strategic planning.
                           Only internal staff are used; consultants are
                           omitted.

                        
                        

                     
                     
                     
                     	
                        
                        
                        “Get to” rather than
                              “have to” volunteering. Existing staff are given
                           the opportunity to volunteer, with the main rewards being
                           experience (which can help with promotions) and the
                           privilege of involvement as a change agent. People are not
                           “volunteered.”

                        
                        

                     
                     
                     
                     	
                        
                        
                        Heart plus head.
                           Members are recruited and change ideas are sold by
                           appealing to emotional motivations, like being part of a
                           bigger cause, rather than relying solely on logical
                           persuasion.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Leadership is the
                              key. While management and leadership are
                           necessary, leadership is the key to capitalizing on big
                           opportunities.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Inseparable left and
                              right brains. The hierarchical and network
                           systems are not separated since they share individuals.
                           This also means that the new system does not increase
                           payroll. There is a two-way, continuous flow of ideas and
                           information between the existing and network
                           organizational structures, greatly enabled by the persons
                           who are part of both systems.

                        
                        

                     
                     

                  
                  
                  
                  A dual operating system, like
                     any novel change, requires change management to succeed, including
                     training, creating small successes that can be highlighted, and
                     eventually becoming part of the organization’s culture.

                  
                  
               
               
               
               
                  
                  Big Opportunity and Eight Accelerators

                  
                  Kotter’s eight accelerators are a set of principles that relate to a
                     change driver he calls “the big opportunity.” A big opportunity is a
                     new idea. It could be an agile reaction to an emerging threat, a way
                     to capitalize on a market opportunity, a new line of business to
                     pursue, a new business model or methodology, a new product, and so on.
                     What distinguishes a big opportunity from other potential changes or
                     improvements is that

                  
                  
                  
                     
                     	
                        
                        It is
                           a solution or opportunity that will create lasting
                           benefits into the future rather than just addressing
                           present problems.

                        

                     
                     
                     	
                        
                        It
                           would be difficult to achieve the change without a
                           sustained impetus.

                        

                     
                     
                     	
                        
                        It is
                           something that people can get excited about.

                        

                     

                  
                  
                  It still has to be an idea that top management
                     agrees makes great sense. The big opportunity still needs to be
                     aligned with the organization’s mission, vision, and core values, but
                     it is not just a reiteration of those ideals. It may be aligned with
                     the current strategy or may be the impetus to change the
                     strategy.

                  
                  
                  Kotter’s eight
                     accelerators are designed to turn the big opportunity into action more
                     rapidly than an established hierarchical system can. The eight
                     accelerators are paraphrased here:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Big opportunity and urgency.
                              
                           Determine a
                              big opportunity and create a sense of urgency around
                              it, getting buy-in and enthusiasm from as many
                              people as possible. People who feel this urgency
                              will be thinking continually about how to advance
                              the goal and how to sustain its urgency.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Guiding coalition as change agents.
                              
                           The first big
                              opportunity helps form the core of the network, as a
                              guiding coalition forms to help win this
                              opportunity. These core members will be change
                              agents who want to lead, feel passionately about the
                              big opportunity, and have something to contribute.
                              As the team forms, it will need guidance to
                              understand how a network needs to differ from a
                              hierarchy so that they keep that entrepreneurial
                              spirit rather than starting to build a hierarchy
                              within the network (e.g., a focus on budgets,
                              project management, roles, etc.).
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Vision and inspiration.
                              
                           The network
                              forms a vision for the big opportunity and develops
                              related strategic initiatives. The initiatives
                              worked on first are those that most inspire the
                              guiding coalition.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Legion of volunteers.
                              
                           The network
                              grows by creating an army of volunteers who can
                              devote a portion of their time either on an ongoing
                              basis or just for a temporary period. They help
                              create buy-in and get things done. Kotter’s research
                              indicates that a network made up of five to ten
                              percent of the total workforce is sufficient to make
                              a well-functioning network. Volunteers need to be
                              vetted for both the necessary level of commitment
                              and the ability to help. The ability to help could
                              take the form of relevant knowledge or expertise,
                              strong relationship-building skills and a strong
                              network of relationships, or possession of influence
                              and credibility.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Obstacle and duplication avoidance.
                              
                           The network’s
                              members focus on removing obstacles to ensure rapid
                              progress on the big opportunity. They also pay close
                              attention to initiatives on the hierarchical side to
                              avoid duplications of effort.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Credibility through wins.
                              
                           The network
                              proves its worth by creating quick wins as well as
                              bigger wins that have strategic relevance. These
                              wins are highlighted and celebrated to help the
                              network gain credibility, even starting to win over
                              managers who either did not support the dual network
                              concept or did not volunteer to help.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Self-sustaining network.
                              
                           The network
                              sustains itself by recognizing and supporting
                              numerous sub-initiatives, which provide the quick
                              wins described in the prior principle. It also
                              continues to look for the next big opportunity and
                              continues to recruit new members based on the
                              needs.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Institutionalize.
                              
                           Successful
                              initiatives are incorporated into the organization’s
                              hierarchical organizational structure so they can be
                              sustained and institutionalized. This includes
                              integration into the organization’s policies and
                              procedures, metrics and enforcement, and eventually
                              the culture, as the culture becomes one that
                              supports change as a necessary element of thriving
                              in a rapidly changing world.
                           

                        
                        

                     

                  
               
               

            
            

         
         
   
      
         
         
         
         Section D: Functional and Operational
            Strategies

         
         
         
         
            
            
            
               After completing this section, students will be able
                  to
               

            
            
            
            
               
               
               	
                  
                  
                  Differentiate
                     operations strategy from organizational strategy

                  
                  

               
               
               
               	
                  
                  
                  Understand the
                     forces acting upon operations strategy

                  
                  

               
               
               
               	
                  
                  
                  Determine
                     technology choices that have an impact on operations costs, efficiency, and
                     ability to be agile

                  
                  

               
               
               
               	
                  
                  
                  Determine how
                     different manufacturing environments and process types require different
                     types of technology

                  
                  

               
               
               
               	
                  
                  
                  Perform
                     cost-volume-profit analysis, break-even analysis, target income volume
                     analysis, and sales mix analysis to manage costs and profitability

                  
                  

               
               
               
               	
                  
                  
                  Describe the
                     activities involved in capacity or resource planning

                  
                  

               
               
               
               	
                  
                  
                  Describe the
                     demand and supply factors that affect capacity decisions

                  
                  

               
               
               
               	
                  
                  
                  Contrast lead,
                     lag, and tracking approaches to capacity planning

                  
                  

               
               
               
               	
                  
                  
                  Support marketing
                     and supply chain strategies, including strategies related to the four Ps
                     (product, price, promotion, and place)

                  
                  

               
               
               
               	
                  
                  
                  Determine the
                     categories of information contained in functional and operations strategies
                     and the levels of details of such plans

                  
                  

               
               
               
               	
                  
                  
                  Describe the
                     criteria considered in the make-or-buy decision

                  
                  

               
               
               
               	
                  
                  
                  Describe the
                     impact of locating resources on capacity planning

                  
                  

               
               
               
               	
                  
                  
                  Characterize the
                     relative advantages and disadvantages of different approaches to planning
                     the number and size of operations sites

                  
                  

               
               
               
               	
                  
                  
                  Describe factors
                     to consider in developing a global facilities strategy

                  
                  

               
               
               
               	
                  
                  
                  Describe how
                     organizations can enter foreign markets.

                  
                  

               
               

            
            
            
            Here we start with a functional and operational strategies road
               map to place these levels of strategy into context. Then we address two types of
               analysis that are prerequisites to functional and operational strategies. The first
               assesses technology choices related to operations. Degree of automation impacts the
               organization’s fixed and variable costs and provides various levels of capabilities,
               including a certain degree of agility. This analysis helps in selecting appropriate
               technologies for the given manufacturing type and environment. The second analysis
               relates to cost versus volume levels as well as sales mixes to determine the most
               profitable combination.

            
            
            
            Then we address capacity planning, which looks at the level of
               capacity that will be required to meet projected demand. It is called resource
               planning for long- to medium-term time frames. After describing the capacity
               strategies an organization can take, such as lead versus lag, we address alignment
               of the functional and operational strategies to the marketing and supply chain
               strategies. Functional and operational strategies are then determined, taking into
               account all of the factors discussed previously. Last we discuss aligning the
               facilities strategy with the functional and operational strategies and expanding
               facilities globally.

            
            

         
         
         
         
   
      
         
         
         
         Analysis for Functional and Operational
            Strategies

         
         
         
         
            
            
            Here we differentiate functional strategy from operational strategy and
               then delve deeper into operational strategy. Part of planning at these more-detailed
               levels
               of strategy will include determining a process technology strategy. A process technology
               strategy relates to processing technology and equipment. Process technology strategies
               should enable the area’s competitive priorities to succeed. These strategies will
               likely
               involve multiple individual technologies as well as plans to add features or upgrades
               to
               technologies over time. To this end, organizations often develop a technology road
               map to
               help coordinate technology investments throughout the organization. Another type of
               analysis
               will be to assess at what level of sales a given product will become profitable. Various
               cost-volume-profit tools support setting production and sales targets and clarify
               the
               potential effects of changes in sales, production levels, fixed and variable costs,
               selling
               price, and product mix on the organization’s financial performance.

            
            

         
         
         
         
         
            
            
            Functional versus Operational Strategy Road
               Map

            
            
            
            
               
               
               Recall that there are four basic levels of strategy, as shown in
                  Exhibit 1-43.

               
               
               
               
                  Exhibit 1-43: Strategy Hierarchy[image: A hierarchical flowchart depicting four levels of strategies within an organization. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               The ASCM Supply Chain
                     Dictionary defines functional strategy as
                  follows:

               
               
               
               
                  
                  A strategy that is built from
                     the business strategy for various business functions such as finance, marketing, and
                     production.

                  

               
               
               
               While every functional area should have a strategy,
                  this course will focus on the production strategy and, to a lesser extent, the distribution
                  strategy.

               
               
               
               The ASCM Supply Chain Dictionary defines an operations strategy as follows:

               
               
               
               
                  
                  The total pattern of
                     decisions that shape the long-term capabilities of an operation and their contribution
                     to
                     overall strategy. Operations strategy should be consistent with overall strategy.

                  

               
               
               
               Like the organization’s overall strategy, the
                  functional and operations strategies will proceed through formulation, implementation,
                  and
                  monitoring and control.

               
               
               
               
                  
                  Operations
                     Strategy

                  
                  Operations Strategy distinguishes between operational management and operations
                     strategy. The operations strategy has

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              A longer time frame.
                              
                           It considers trends
                              in demand and supply, the effects of new technology, and the opportunities for
                              internal investment and development. The strategy will focus on long-term plans for
                              the use of resources and the development/improvement of processes and
                              capabilities.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              A broader perspective.
                              
                           It considers the
                              effect of forces inside and outside the organization on operations, and it looks at
                              the entirety of operations rather than its pieces.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              A higher level of focus.
                              
                           It will provide
                              direction that can be used to develop the policies and processes needed to implement
                              the strategy.
                           

                        
                        

                     

                  
                  
                  During the formulation of the operational strategy, as described in Operations Strategy and shown in Exhibit 1-44,
                     strategists must reconcile forces from different directions.

                  
                  
                  
                     Exhibit 1-44: Forces Acting on Operations Strategy[image: A circular diagram titled "Operations Strategy" with the following elements surrounding it: "Corporate/business strategy," “Resources, Capabilities, Limitations,” “Operations experiences,” and “Satisfaction of market demand.” Around the circle is the text "Continuous improvement and development," indicating that operations strategy involves an ongoing process of enhancement and growth.]
                  
                  
                  
                  The operations strategy must be

                  
                  
                  
                     
                     	
                        
                        Consistent with the strategic choices made at the
                              business strategy level. Operations strategy focuses on ways to achieve the
                           performance objectives relevant to an organization’s strategy.

                        

                     
                     
                     	
                        
                        Mindful of the market requirements. For example,
                           competition in the market may require operating processes that support low pricing
                           or
                           higher quality or greater customer involvement.

                        

                     
                     
                     	
                        
                        Open to the lessons of experience from those involved in
                              operations. This is part of a feedback loop between the higher-level strategy
                           and the operations strategy. Operations personnel can provide insight into what works
                           and the most efficient way to use resources. They may also be more aware of newer
                           technologies that can improve the strategy’s success.

                        

                     
                     
                     	
                        
                        Aware of the operation’s resources, capabilities, and
                              limitations. This will allow operations to use what it has efficiently and to
                           develop what it needs—new resources and capabilities—to meet the requirements of the
                           business strategy and market requirements.

                        

                     

                  
                  
                  The operations strategy may address the
                     following key areas:

                  
                  
                  
                     
                     	
                        
                        Technology
                           analysis—determining technology choices such as level of automation to use or how
                           agile the organization wants to become

                        

                     
                     
                     	
                        
                        Capacity requirements
                           analysis—determining the need to build or change capacity to meet performance
                           requirements based on cost-volume-profit, break-even, sales mix, or other
                           analysis

                        

                     
                     
                     	
                        
                        Capacity
                           strategy—determining how and when to adjust capacity through capital expenditures
                           and
                           determining where to locate the capacity and what the capacity should look
                           like

                        

                     
                     
                     	
                        
                        Marketing
                           strategy—aligning with marketing strategies (e.g., product placement)

                        

                     
                     
                     	
                        
                        Supply network—what to
                           make versus buy and how to create and manage a supply network, including managing
                           the
                           network’s risks

                        

                     
                     
                     	
                        
                        Manufacturing environment
                           and push-pull boundaries—determining the point at which actual demand, rather than
                           a
                           forecast, will drive supply and the appropriate manufacturing environment for the
                           given product family

                        

                     

                  
               
               

            
            

         
         
         
         
            
            
            Process Technology Assessments

            
            
            
            
               
               
               An assessment of technology
                  options as an input to functional and operational strategies needs to determine what
                  process
                  technologies would best fit with the organization’s strategy and, specifically, a
                  given
                  operation’s competitive priorities. Operations Strategy
                  defines a process technology strategy as “the set of decisions that define the strategic
                  role that direct and indirect process technology can play in the overall operations
                  strategy
                  of the organisation and sets out the general characteristics that help to evaluate
                  alternative technologies.”

               
               
               
               Direct process technology can include material
                  processing systems and equipment or, for services, customer processing systems (e.g.,
                  medical equipment). Indirect process technology includes information processing systems
                  and
                  administrative support systems.

               
               
               
               Another example of customer processing systems are
                  the rides at Disney theme parks, which are designed to be “people movers,” meaning
                  that they
                  have high and steady throughput. For example, the Haunted Mansion incorporated slowly
                  moving
                  seats on a conveyor rather than having people walk through, as was initially envisioned,
                  which improved throughput. Disney’s fast pass system is a technology solution to regulate
                  input to the rides.

               
               
               
               Process technology is continually changing, and so it is a force for
                  change in the design or redesign of manufacturing processes, service processes, and
                  the
                  supply chain. Technology can improve one or more competitive priorities (speed,
                  dependability, flexibility, quality, and cost). Some examples follow:

               
               
               
               
                  
                  
                  	
                     
                     
                     Speed. Automation can increase throughput.
                        Communication technology between internal areas and supply chain members can reduce
                        information delays.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Dependability. Technology can control or coordinate
                        processes or add feedback loops to make them more resilient and dependable.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Flexibility. An important aspect of flexibility that
                        technology can enable is the ability to accommodate change without undue hardship
                        or
                        expense. Supply chain flexibility can take the form of the ability to dynamically
                        adjust
                        destinations based on planning or customer changes. Manufacturing flexibility can
                        take
                        the form of easy capacity change or easy sales mix change:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Scaling up or down
                              capacity or throughput is often needed to match demand.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Some manufacturing
                              environments require the ability to change over equipment in ways that minimize
                              setup time and/or maximize the potential types of products that can be
                              produced.

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Quality. Automation can standardize processes and
                        increase precision.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cost. Technology that is more efficient and effective
                        than manual or older technology solutions can improve direct or indirect process
                        costs:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Direct processes
                              include operations, purchasing, and inventory storage. Automation and process
                              simplification in these areas can lower variable costs (e.g., labor) and/or overhead
                              (e.g., need for inventory storage space reduced by better demand data).

                           
                           

                        
                        
                        
                        	
                           
                           
                           Indirect processes are
                              costs associated with support or administration and so are part of overhead. For
                              example, more efficient order processing will reduce overhead. Another example is
                              automated communication of demand data between supply chain members. Technology that
                              increases information visibility enables decision making that improves material
                              flows, which can in turn reduce inventory investment and other costs.

                           
                           

                        
                        

                     
                     

                  
                  

               
               
               
               A given process technology may provide benefits for
                  multiple competitive priorities, but the degree of each benefit may differ, so the
                  top
                  priorities need to be aligned.

               
               
               
               
                  
                  Evidence-Based Assessments for Process Technology

                  
                  
                  
                  The process technology strategy needs to be able to assess both the
                     benefits of the technology and the downside costs and risks between alternatives.
                     The
                     process technology strategy can deliver an optimal result only if the process is
                     evidence-based rather than being based on gut feelings or a desire to acquire the
                     latest
                     technologies regardless of proper fit or need. Evidence can take the form of data
                     about
                     improvements to speed, quality, and so on as well as financial impact data. A pilot
                     project might be conducted to gather data before committing to a larger capital
                     expense.

                  
                  
                  
                  Because process technology can
                     require substantial initial capital investment or ongoing overhead expense (e.g.,
                     leased
                     software), it needs to be justified by reasonable financial projections, such as
                     reasonable return on investment in a short enough time period.

                  
                  
               
               
               
               
                  
                  Technology
                     Road Mapping

                  
                  
                  
                  A technology road map is a tool that originated
                     in agile project management to enable longer-term yet still flexible planning. Road
                     maps
                     can facilitate technology planning, collaboration, and consensus building among various
                     areas of the organization. The road map helps the organization begin with the end
                     in mind
                     and map out the broad steps that will be required to get there over time. These road
                     maps
                     are kept at a high enough level that they can be easily revised such as due to
                     customer-driven changes even late in development. Since process technology requirements
                     are subject to change as the market changes or new technologies become available,
                     a road
                     map is often a great tool for flexible planning. Road maps can take many forms, but,
                     in
                     general, they should be easy to interpret, brief, and high level.

                  
                  
                  
                  Exhibit 1-45 shows a road map for a shipbuilder that has decided to
                     transition to blockchain and Internet of Things (IOT) equipment to help track
                     and coordinate the use and maintenance of its manufacturing assets, from large
                     equipment down to tools and dies. Larger powered equipment will have RFID (radio
                     frequency identification) tags that broadcast its whereabouts and maintenance
                     status. Smaller things like tools and dies will have QR codes, and these
                     barcodes will be scanned as items are checked out and moved to various
                     locations. The blockchain system (a distributed ledger that makes records very
                     hard to alter) will operate in the background to collect these data at multiple
                     locations and create a time line of how the assets are used. Advanced analytics
                     will determine proactive maintenance requirements and optimal amounts and
                     locations of each type of asset.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-45: Technology Road Map for a Blockchain and IOT Initiative
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Goals

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Year 1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Year 2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Year 3

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Business
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Meet technology
                                       initiative budget and schedule.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Meet asset
                                       utilization goals using blockchain tracking for QR and RFID.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Break-even,
                                       analysis, messaging, and asset optimization.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Product (i.e., ships being built)
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Maintain
                                       shipbuilding project schedules during changes.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Enable
                                       shipbuilding project change request evaluations related to asset
                                       availability.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Enable compressed
                                       shipbuilding project schedules.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Process
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Develop and train
                                       asset checkout and use process.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Develop and train
                                       predictive maintenance process.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Develop and train
                                       asset optimization process.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Equipment
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Install barcode
                                       readers and tag small assets with QR codes.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Upgrade heavy
                                       equipment with RFID and install detectors.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Adjust equipment
                                       and asset levels based on internal demand patterns.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Software
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Develop blockchain
                                       minimum viable product.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Release 1:
                                       equipment RFID interfaces

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Release 2:
                                       analytic interfaces

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Note how various categories of
                     goals are made clear. Other road maps that have complex dependencies between goals
                     could
                     use a flowchart-type design, with arrows between the various elements to show what
                     aspects
                     of the initiative need to be done before other elements can be started or which
                     sub-initiatives require close coordination.

                  
                  
                  
                  Process technology strategy and requirements will differ significantly based on the
                     organization’s manufacturing environment and process type.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Process Technology, Manufacturing Environments, and Process
               Types

            
            
            
            
               
               
               Let’s take a closer look at how
                  the manufacturing environments and process types relate to process technology.

               
               
               
               
                  
                  Process
                     Technology and Manufacturing Environments

                  
                  
                  
                  
                  The four basic
                     manufacturing environments are engineer-to-order (ETO), manufacture-to-order (MTO),
                     assemble-to-order (ATO), and make-to-stock (MTS). These environments may be more or
                     less
                     appropriate for different phases in the product life cycle. As part of this life cycle,
                     the environments are often seen as evolutionary: An organization may start with ETO
                     or MTO
                     and then move toward ATO and MTS as its volumes increase. However, in some cases the
                     environments are not evolutionary. An organization may simply position itself where
                     it
                     finds the greatest strategic fit for its present plans, and it may never move from
                     there.

                  
                  
                  
                  
                     
                     
                     
                        Engineer-to-Order
                        

                     
                     
                     
                     
                     In the ETO environment,
                        few items are produced (low volume) and each is unique (great variety). For example,
                        for
                        an airport design and construction job, the lead time is very long. The work is complex
                        and requires a variety of skills, and it is usually done in stages, perhaps waiting
                        for
                        the completion of other tasks or customer approval before proceeding.

                     
                     
                     
                     In terms of operations performance, projects
                        must meet agreed client deliverables that would require speed (meeting the promised
                        delivery date) and quality (conformance to promised specifications and processes).
                        Cost
                        performance will be important, since payment is specified to a large degree in an
                        up-front contract. Margins will be higher, however, because there are fewer competitors
                        who can provide comparable levels of capabilities. Workers must be able to shift easily
                        based on priorities and customer feedback. Direct process technology will therefore
                        need
                        to be numerous, specialized, and distributed among the multiple subcontractors likely
                        on
                        such a project. Architects will have architectural software, and a painting
                        subcontractor will have lifts and painting equipment.

                     
                     
                  
                  
                  
                     
                     
                     
                        Make-to-Order
                        

                     
                     
                     
                     
                     In the MTO
                        environment, a greater volume of product is generally produced than with ETO. For
                        example, the airport project may subcontract to a hardware and software developer
                        who
                        specializes in airport tower control systems. Upon receipt of the contract, this
                        manufacturer uses existing software modules and creates customized bridges between
                        the
                        modules to fit the needs of the project. They probably sell multiple systems each
                        year,
                        and those systems can vary in terms of capability and capacity. Work begins only after
                        the order is received, and components are a combination of existing and customized
                        elements. The lead time is not as long as for the airport, the tasks and skills are
                        not
                        quite as diverse, and the work proceeds in an intermittent fashion, testing at each
                        stage before handing the product off to the next layer of development.

                     
                     
                     
                     Customer-facing performance metrics—customer
                        service and dependability—are important in MTO. Margins remain higher in this
                        environment.

                     
                     
                  
                  
                  
                     
                     
                     
                        Assemble-to-Order
                        

                     
                     
                     
                     
                     The ATO environment is
                        distinctive in that, while it still waits for an order to begin work, it creates product
                        primarily from components in stock. For example, the airport project may include offices
                        with cubicles. The airport project manager places an order for cubicle walls of certain
                        dimensions and made with a specified covering. The ATO business that receives this
                        order
                        uses its stock and one of its designs to fill the order. The frames are cut to the
                        right
                        size and connected, see-through sections or sliding doors may be added, and the
                        specified material is used to finish the items.

                     
                     
                     
                     The ATO business produces more volume each year, and its products are
                        sufficiently varied to meet the types of designs it usually receives. Its lead time
                        is
                        shorter, workers tend to specialize in one task, and the order follows a designated
                        route through the shop to completion and shipping.

                     
                     
                     
                     As volume increases, cost performance becomes important and
                        dependability and quality become more difficult, but critical, to
                        maintain.

                     
                     
                  
                  
                  
                     
                     Make-to-Stock

                     
                     
                     The MTS organization is producing large amounts of the same item.
                        These may be individual units or products produced only in large amounts, such as
                        steel
                        rods, oil, grains, concrete, and so on. In the example of the airport project, MTS
                        business plays a major role. Light fixture manufacturers sell thousands of light
                        assemblies for installation. These products are manufactured before the order. Orders
                        are filled from existing stock, and, unless the orders are unexpectedly large, they
                        are
                        filled quickly.

                     
                     
                     
                     Jobs in the MTS
                        environment tend to be repetitive. Workers repeat the same tasks with each batch
                        produced. The process technology should automate as much of this repetitive work as
                        possible, to reduce both labor costs and worker fatigue.

                     
                     
                     Control over costs is especially important in the MTS environment.
                        This includes managing supplier performance closely to avoid interruptions in
                        production, forecasting supplies and production carefully to minimize inventory costs,
                        and investing carefully in the expensive technology needed to produce this level of
                        volume. Competitive forces are more likely to keep margins
                        low.

                     
                  
               
               
               
               
                  
                  Process
                     Technology and Process Types

                  
                  
                  
                  
                  There is a natural fit of technology to the processes that are
                     used in the manufacturing environments. Exhibit 1-46 shows the process technology
                     scales overlaid on the five process types.

                  
                  
                  
                  
                     Exhibit 1-46: Process Technology and Manufacturing Process Types[image: A diagram titled "Process Technology" showing the relationship between process technology and different types of production processes. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  Operations
                        Strategy differentiates processes by the three characteristics shown in Exhibit 1-46:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Scale refers to the number
                           of technology units required to process the work. For example, in the airline
                           industry, carriers that specialize in transoceanic routes tend to have fewer but
                           larger planes. Commuter airlines that connect smaller airports with larger hubs have
                           more but smaller planes. The project and work center environments tend to have more
                           units of technology (e.g., more desktop computers, each with copies of software) than
                           the line or continuous environments (e.g., a single computer system that can be
                           accessed from multiple points). Another example is a large naphtha cracker that
                           continuously produces gasoline, kerosene, and light gas oils.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Automation
                           refers to the degree to which human intelligence or skill is applied in the process.
                           In a project process, human workers use technology as a tool to transform products.
                           In
                           a line or continuous process, computerized systems or robots may perform tasks with
                           human monitoring but little intervention.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Coupling
                           refers to the degree to which technology is integrated in the process. In project
                           processes, there may be little benefit to investing in technology that can connect
                           processes.

                        
                        

                     
                     

                  
                  
                  
                  The manufacturing process types are defined
                     and illustrated in Exhibit 1-47.

                  
                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-47: Manufacturing Processes
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Process

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Definition (from ASCM Supply
                                          Chain Dictionary)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Comment

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Project
                                          manufacturing

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    “A type of manufacturing process used for large, often
                                       unique, items or structures that require a custom design capability
                                       (engineer-to-order). This type of process is highly flexible and can cope with
                                       a broad range of product designs and design changes. This process usually uses
                                       a fixed-position type layout.”

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Resources are generally dedicated to
                                       individual tasks, so there is redundancy.

                                    
                                    
                                    
                                    Worker skill requirements are high.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Work center or job shop

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    “1) An organization in which similar equipment is
                                       organized by function. Each job follows a distinct routing through the shop.
                                       2) A type of manufacturing process used to produce items to each customer’s
                                       specifications. Production operations are designed to handle a wide range of
                                       product designs and are performed at fixed plant locations using general
                                       purpose equipment.”

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Resources (equipment and labor) tend
                                       to be shared among tasks.

                                    
                                    
                                    
                                    Worker skill requirements are high.

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Batch
                                          manufacturing

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    “A type of manufacturing process in which sets of items
                                       are moved through the different manufacturing steps in a group or batch.”

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Depending on volume, batch processes may resemble a work
                                       center process (lower volume) or a line process (high volume).

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Line
                                          manufacturing (also referred to as repetitive manufacturing)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    “Repetitive manufacturing performed by specialized
                                       equipment in a fixed sequence.”

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Work moves at a high
                                       volume and within predictable times. Work comes to the work center (e.g.,
                                       assembly line).

                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Continuous
                                          manufacturing

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    “A type of manufacturing process that is dedicated to
                                       production of a very narrow range of standard products. The rate of product
                                       change and new product information is very low. Significant investment in
                                       highly specialized equipment allows for a high volume of production at the
                                       lowest manufacturing cost. Thus, unit sales volumes are very large, and price
                                       is almost always a key order-winning criterion. Examples of items produced by
                                       continuous manufacturing include gasoline, steel, fertilizer, glass, and
                                       paper.”

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Non-discrete products that are transformed by physical or
                                       chemical reactions flow continuously from one part of the process to the next
                                       and are not separated.

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
                  
                  Operations
                        Strategy notes, however, that as technology expands capability and drops in price,
                     projects and work centers may find it feasible, beneficial, and sometimes necessary
                     from a
                     competitive perspective to change their process technology
                     strategy.

                  
                  
                  
               
               

            
            

         
         
         
         
            
            
            Cost-Volume-Profit and Related Analyses

            
            
            
            
               
               
               The ASCM Supply Chain Dictionary
                  defines cost-volume-profit analysis as “the study of how
                  profits change with various levels of output and selling price.”

               
               
               
               The basic concept of cost-volume-profit (CVP)
                  analysis is that the selling price of a product or service impacts demand to a lesser
                  or
                  greater degree, depending on the item in question. (This is called price elasticity.)
                  The
                  level of demand then affects volume. If lowering a price increases volume sufficiently,
                  it
                  will make up for the lower profit per unit. Conversely, if raising a price does not
                  decrease
                  volume by too much, the higher profit per unit will cover the lost volume.

               
               
               
               This economic concept plus the pressure of global
                  competition means that the price that is set for a product cannot simply be the total
                  cost
                  of producing the product/service plus a desired profit margin, as is addressed more
                  next.
                  After that we will cover CVP analysis and some related analyses: contribution margin
                  analysis, break-even analysis, target income volume analysis, and sales mix analysis.

               
               
               
               
                  
                  Why Price
                     Cannot Just Be Costs Plus Desired Profit

                  
                  
                  
                  
                  A good product and process design
                     needs to be cost-effective, meaning that the product can be produced at the right
                     volume
                     and at the specified quality level to meet goals for costs.

                  
                  
                  
                  In the past, profit margins for products could be determined by adding
                     a desired profit to a product’s variable costs plus an allocated portion of its fixed
                     costs. The ASCM Supply Chain Dictionary defines these
                     costs as follows:

                  
                  
                  
                  
                     
                     Fixed cost: An
                        expenditure that does not vary with the production volume, such as rent, property
                        tax,
                        and salaries of certain personnel.

                     
                     Variable cost: An
                        operating cost that varies directly with a change of one unit in the production volume
                        (e.g., direct materials consumed or sales commissions).

                     

                  
                  
                  
                  However, determining the best price and related profit margin for a
                     product or service requires using the “right” equation. According to Pascal Dennis
                     in Lean Production Simplified, profit is

                  
                  
                  
                  
                     
[image: ../images/1-d-t01_4_-_cost_volume_profit_and_related_analyses_01_id1781D0W0HLB_mathml_1_width_612.png]

                     

                  
                  
                  
                  The “Price (Fixed)” part
                     of the equation means that the new assumption is that the price in today’s markets
                     for
                     most industries is either fixed or is falling due to the many alternative global sources
                     of supply customers can access. This means that to sell at a profit, total costs per
                     unit
                     need to be lower than the market-determined price per unit or the product should not
                     be
                     produced. This reinforces the use of product costing systems and the need for
                     operations-specific costing approaches. The challenge is selecting the right costing
                     approach for the organization. Managers need to know what is included in each costing
                     method so they understand the impact of any adjustments or tradeoffs made.

                  
                  
                  
                  In addition to understanding the costing method, it is
                     important for the manager to be aware of other costs that can be reducing profits,
                     such
                     as

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Unplanned downtime of
                           equipment

                        
                        

                     
                     
                     
                     	
                        
                        
                        Differences between best
                           practice vs. the actual process used

                        
                        

                     
                     
                     
                     	
                        
                        
                        Non-value-added activities
                           or waste

                        
                        

                     
                     
                     
                     	
                        
                        
                        Variability of product
                           traits due to overfill

                        
                        

                     
                     
                     
                     	
                        
                        
                        Inventory
                           shrinkage.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  CVP and
                     Break-Even Point

                  
                  
                  
                  
                  Marketing and operations may work together to use a
                     cost-volume-profit analysis to determine how their fixed and variable costs interrelate.
                     This will help determine a combination of sales price and sales volumes that should
                     be
                     profitable. Then marketing will use other types of analysis to determine if that sales
                     volume is an achievable goal. Exhibit 1-48 shows
                     the results of such an analysis, comparing total costs and revenues against unit sales
                     in
                     thousands of units (000s).

                  
                  
                  
                  
                     Exhibit 1-48: Cost-Volume-Profit Analysis[image: A break-even chart with Total Cost Curve and Total Sales Revenue Curve intersecting at the break-even point. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  Note the two curves that are compared: the total cost curve and
                     the total sales revenue curve. The total cost curve starts at $2,000,000 in this case
                     (due
                     to the fixed costs) and then moves upward steadily (due to the variable costs related
                     to
                     units sold). The ASCM Supply Chain Dictionary defines a
                     total cost curve as follows:

                  
                  
                  
                  
                     
                     1) In cost-volume-profit
                        (breakeven) analysis, the total cost curve is composed of total fixed and variable
                        costs
                        per unit multiplied by the number of units provided. Breakeven quantity occurs where
                        the
                        total cost curve and total sales revenue curve intersect. 2) In inventory theory,
                        the
                        total cost curve for an inventory item is the sum of the costs of acquiring and carrying
                        the item.

                     

                  
                  
                  
                  Above the break-even sales
                     level, the organization will be profitable; below it, there will be a loss. Note that
                     the
                     total sales revenue curve is based on an assumption of sales prices. Increasing prices
                     will make this curve rise more quickly and shift the break-even point, but because
                     higher
                     prices could reduce unit sales, there will be an optimum price that maximizes profit
                     at an
                     acceptable level of risk (the risk of a loss).

                  
                  
                  
                  The total sales revenue curve in this example starts at $0 with no sales and, for
                     each
                     100 units sold, moves up steadily as more revenue is earned. The idea is to find a
                     way to
                     exceed the break-even point, defined in the ASCM
                        Supply Chain Dictionary as follows:

                  
                  
                  
                  
                     
                     The level of production or the volume of sales at which operations
                        are neither profitable nor unprofitable. The break-even point is the intersection
                        of the
                        total revenue and total cost curves.

                     

                  
                  
                  
                  Before showing how this break-even point can be calculated, let’s first explore the
                     concept of a contribution margin.

                  
                  
               
               
               
               
                  
                  Contribution Margin Analysis

                  
                  
                  
                  
                  The concept of the
                     contribution margin (CM) is used in CVP analysis. The ASCM
                        Supply Chain Dictionary defines contribution
                        margin as “an amount equal to the difference between sales revenue and variable
                     costs.” It is what is left to cover fixed costs and (hopefully) profit. CM calculations
                     are represented as follows:
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                  Let’s use the
                     following information about a product to illustrate contribution margin.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        An organization sells
                           1,000 motor scooters of a particular model in a quarter.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Its unit price is
                           $5,000, so at 1,000 units, the organization’s quarterly revenue is
                           $5,000,000.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Its quarterly variable
                           costs are $1,500 per unit, and at 1,000 units this is $1,500,000.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Its quarterly fixed
                           costs are $2,000,000.

                        
                        

                     
                     

                  
                  
                  
                  The calculations for this example are as
                     follows:
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                  Break-Even
                     Analysis

                  
                  
                  
                  
                  The ASCM Supply Chain Dictionary defines break-even analysis as “a study of the number of units or
                     amount of time required to recoup an investment.” In other words, a break-even (B/E)
                     analysis identifies the point at which fixed costs equal contribution margin.

                  
                  
                  
                  A B/E analysis can be used to determine if a
                     product’s demand (its sales potential at a defined price level) will be sufficient
                     to
                     cover the costs of manufacture. The formula for this analysis starts by setting revenue
                     equal to total cost, where revenue is the unit price times the number of units and
                     total
                     cost is the fixed cost plus the variable cost times the number of units. Since the
                     information we don’t know is the number of units, the formula solves for number of
                     units.

                  
                  
                  
                  The calculations for the break-even
                     point in units is shown below with an example of how the break-even point in units
                     is
                     calculated for the scooters this quarter.
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                  Using the motor
                     scooter example, we can see that at the selling price of $5,000 per scooter and unit
                     contribution margin of $3,500, the B/E point would be 572 units (rounded up to cover
                     the
                     fixed costs for the partial unit). To find the break-even point in dollars, we divide
                     the
                     fixed costs by the contribution margin ratio. In this case the CM ratio is 0.7 or
                     70
                     percent. As shown below, the sales revenue level that reflects this 572 unit break-even
                     point is approximately $2,860,000 in sales.
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                  Note that the value of
                     $2,857,143 is lower than the $2,860,000 point because the latter value is based on
                     rounded-up units. If the sales forecast of annual demand of 5,000 scooters per year
                     is
                     accurate, and if the costs and selling price are projected to continue, the scooter
                     model
                     would be profitable. Break-even would occur at four times the quarterly break-even
                     of 572
                     units, or 2,288 units (slightly fewer if the fractional number of units is multiplied
                     by
                     four and then rounded up).

                  
                  
                  
               
               
               
               
                  
                  Target
                     Income Volume Analysis

                  
                  
                  
                  
                  While a break-even
                     analysis considers only the cost of manufacturing, a target income volume analysis
                     also
                     considers contributions to the general and administrative costs of the organization
                     and
                     the return on investment for the facility and equipment that is producing the units.
                     These
                     additional revenue requirements are called the target income. A target income volume
                     analysis helps translate sales targets into production requirements. What level of
                     sales
                     is required to meet the target income goal?

                  
                  
                  
                  The formula for target income sales volume is
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                  Using the motor
                     scooter example again, let’s say that the organization wants to generate a target
                     income
                     of $2,000,000 per quarter. The target income sales volume will be 1,143
                     units.
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                  An analysis such as
                     this could provide production capacity requirements for the given type of unit for
                     a given
                     time period. When organizations sell many different types of units, they will also
                     need to
                     conduct a sales mix analysis.

                  
                  
                  
               
               
               
               
                  
                  Sales Mix
                     Analysis

                  
                  
                  
                  
                  Sales mix
                     is “the proportion of individual product-type sales volumes that make up the total
                     sales
                     volume” (ASCM Supply Chain Dictionary).

                  
                  
                  
                  The sales mix analysis tool recognizes the
                     reality that most organizations sell more than one product. To make investment decisions
                     and set sales targets, organizations need to factor in the different proportions of
                     total
                     sales that their product lines contribute to income.

                  
                  
                  
                  Exhibit 1-49
                     shows an example of a sales mix analysis in total sales revenue (not sales per unit).
                     Note
                     that monetary amounts in Exhibit 1-49
                     and Exhibit 1-50 are in thousands. Note also that the fixed cost is now $2.5 million for the
                     product family rather than $2 million for the one scooter line. While the same facility
                     and equipment are still being used to produce all three product lines, adding shifts
                     to
                     produce the new lines can increase a number of overhead costs, such as for electricity,
                     MRO supplies, and additional salaried labor. In this example, product A is $5,000
                     per unit
                     times 1,000 units or $5,000,000 in sales revenues. Note also that an assumption underlying
                     this analysis is that the sales mix will not vary for the period under review.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-49: Sales Mix Analysis Version 1
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Product
                                       A

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Product
                                       B

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Product
                                       C

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Total

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Sales
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $5,000

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $6,000

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $2,000

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $13,000

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Sales mix
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    38.5%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    46.2%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    15.3%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    100.0%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       (Variable costs)
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    ($1,500)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    ($2,000)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    ($750)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    ($4,250)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       CM
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $3,500

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $4,000

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $1,250

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $8,750

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       CM ratio
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    70.0%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    66.7%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    62.5%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    67.3%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       (Fixed costs)
                                       

                                    
                                    
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	
                                    
                                    
                                    ($2,500)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Net income
                                       

                                    
                                    
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $6,250

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  What would be the effect on
                     income if targeted sales of product C increased in relation to those of product B?
                     Exhibit 1-50
                     shows the results of an increased share in sales mix for product C. Even if total
                     sales
                     remain at the same level, increasing sales for product C will decrease net income
                     because
                     it has a lower contribution margin than the other lines.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-50: Sales Mix Analysis Version 2
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Product
                                       A

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Product
                                       B

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Product
                                       C

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Total

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Sales
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $5,000

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $5,000

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $3,000

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $13,000

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Sales mix
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    38.5%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    38.5%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    23.0%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    100.0%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       (Variable costs)
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    ($1,500)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    ($1,667)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    ($1,125)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    ($4,292)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       CM
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $3,500

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $3,333

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $1,875

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $8,708

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       CM ratio
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    70.0%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    66.7%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    62.5%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    67.0%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       (Fixed costs)
                                       

                                    
                                    
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	
                                    
                                    
                                    ($2,500)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Net income
                                       

                                    
                                    
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	 
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $6,208

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
               
               

            
            

         
         
   
      
         
         
         
         Capacity,
            Marketing, and Supply Chain Strategies

         
         
         
         
            
            
            Here we address a
               key question that is answered in the operations capacity strategy: How
               should the organization change capacity? Determining how to alter
               capacity and where to locate it requires considering various tradeoffs
               and numerous internal and external environmental factors. The answer
               to these questions then results in selecting an approach to changing
               capacity: lead, lag, or tracking.

            
            
            
            Other important aspects of a production
               or service provision area’s functional and operational strategies
               include ensuring that these plans align with and support marketing
               strategies and supply chain strategies. These strategies help operations become
               capable of providing the right product or service at the right place
               and time to satisfy demand.

            
            

         
         
         
         
         
            
            
            Capacity Strategy
               and Planning

            
            
            
            
               
               
                Operations
                     Strategy defines capacity as “the maximum level of value-added
                  activity over a period of time that the operation can achieve under
                  normal conditions.” Right-sizing capacity is a critical issue for
                  operations. If there is not enough capacity, the organization cannot
                  take full advantage of the opportunities to turn demand into revenue.
                  If there is too much capacity, the organization incurs costs related
                  to maintaining the debt burden of creating capacity and to operating
                  idle capacity—costs that may exceed revenue.

               
               
               
               The ASCM Supply Chain Dictionary defines capacity strategy in part as

               
               
               
               
                  
                  one
                     of the strategic choices a firm must make as part of its manufacturing
                     strategy. There are three commonly recognized capacity strategies:
                     lead, lag, and tracking.

                  

               
               
               
               In the capacity strategy,
                  as in other types of strategies, capacity is planned, executed, and
                  evaluated. The ASCM Supply Chain Dictionary defines capacity planning in the following
                  way:

               
               
               
               
                  
                  The
                     process of determining the amount of capacity required to produce
                     in the future. This process may be performed at an aggregate or
                     product-line level (resource requirements planning), at the master-scheduling
                     level (rough-cut capacity planning), and at the material requirements
                     planning level (capacity requirements planning).

                  

               
               
               
               Capacity planning
                  occurs then at every level in the manufacturing process. High-level capacity
                  planning addresses the entire organization, for all of its product
                  lines in all of its sites.

               
               
               
               Conventionally, the
                  time horizon for the capacity strategy is one to three years. However,
                  in some industries, especially the chemicals industry, the time
                  required to build a new plant might extend beyond the time horizon
                  of a business plan and require the decision to be made at a strategic
                  planning level. For example, a tire manufacturer might require ten
                  years to establish a new rubber plantation and grow the trees to
                  the point where they are viable for commercial rubber production.

               
               
               
               Capacity strategy
                  considerations that relate to facilities also require decisions regarding
                  where to locate the capacity that is needed as well as how many
                  operational sites the organization should have. Should it have fewer
                  but larger sites or more and smaller sites?

               
               
               
               
               
                  
                  Capacity Tradeoffs

                  
                  
                  
                  Customers are unforgiving
                     when it comes to suppliers’ inability to deliver quality products
                     on time. A key way to ensure that customer service expectations
                     are met is with a good capacity planning process in place. On the
                     one hand, organizations must have the capability to fulfill demand.
                     In aligning internal operations with supply chain partners, organizations
                     must assess the level of capacity required by the supply network
                     to meet the needs of its downstream customers over the long term.
                     On the other hand, organizations must have the financial ability
                     to invest in capacity, production, or materials before they are
                     really needed.

                  
                  
                  
                  Another
                     capacity tradeoff is between high utilization and low average costs
                     of large-scale operations and facilities and the customer service
                     and market responsiveness of multiple small-scale operations and
                     facilities. The tradeoff decision depends on the performance objective
                     that best fits the organization’s competitive strategy—for example,
                     low cost or differentiation.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Factors Affecting Resource Planning

            
            
            
            
               
               
               Resource planning
                  is affected by factors that involve demand (external or market-based)
                  and supply (internal or related to operations resources). You will
                  see each of these forces at work in each capacity planning area.

               
               
               
               
                  
                  Demand
                     or External Factors

                  
                  
                  
                  
                  The basic input into capacity planning is forecast
                     data, but it must be noted that forecasts aren’t always reliable.

                  
                  
                  
                  For example, response
                     to a new product introduction may be greater than forecast. While
                     this may sound like a good kind of problem to have, not having capacity
                     to meet this demand during an introduction can hurt the product’s
                     long-term share of the market. Will it be more profitable to build
                     capacity to meet possible demand or to limit supply (and risk) and
                     possibly drive up prices? The answer will require an understanding
                     of market dynamics and the probable curve line of demand for the product.

                  
                  
                  
                  It is also possible
                     for demand to fall below forecasts. A failure to generate sufficient demand
                     for a new product after significant capacity has been developed
                     could be catastrophic. In the shorter term, demand for a product
                     or service can periodically fall below short-term forecasts. Is
                     this drop temporary or a long-term trend? If it is temporary, does
                     it make sense to adjust capacity downward? That will depend on the organization’s
                     economies of scale and its flexibility in changing levels of production.

                  
                  
                  
                  Operations must
                     also factor in the cost and availability of the capital that will
                     be required to increase capacity. This will directly affect assessment
                     of profitability at different levels of capacity.

                  
                  
                  
                  Market requirements
                     will affect capacity decisions as well, since they affect the weighting
                     of operations’ performance requirements. Are speed and dependability more
                     important than cost? Providing short turnarounds from order to delivery
                     may require a higher level of capacity, or it may argue for locating
                     production in a way that shortens delivery time and thus the overall
                     order time.

                  
                  
                  
                  Risk considerations may also play
                     a role in planning resources. The organization may consider the
                     impact of not being able to meet temporary increases in demand as
                     so severe that it plans ways to create surge
                        capacity, which is defined
                     by the ASCM Supply Chain Dictionary as
                     “the ability to meet sudden, unexpected increases in demand by expanding
                     production with existing personnel and equipment.” The organization
                     may design resources for greater flexibility—for example, designing production
                     lines for rapid transitions, cross-training employees in different production
                     tasks, investing in equipment with higher potential throughput,
                     or ensuring that labor contracts include overtime provisions.

                  
                  
                  
               
               
               
               
                  
                  Supply
                     or Internal Factors

                  
                  
                  
                  
                  The organization’s decision
                     about sizing itself to meet demand requires that it understand the
                     relationship between its costs, volumes, and profitability. If building capacity
                     to fulfill demand will create excess capacity, the organization
                     must decide if it wants the potential revenue even if it comes with
                     a loss of profitability. Exhibit 1-51 shows
                     the relationship between costs and volume in terms of profitability.

                  
                  
                  
                  
                     Exhibit 1-51: Cost, Volume, and Profitability[image: A chart showing the relationship between cost and volume with a stepped cost curve intersecting a linear revenue curve. The cost curve drops below the revenue curve at points A and B, and intersects the revenue curve at point C. A dashed vertical line represents demand, intersecting both curves just before point C.]
                  
                  
                  
                  
                  In
                     this case, operations must increase its capacity in order to meet
                     demand. Operations in this organization is capable of increasing
                     capacity in a flexible manner, putting portions of its resources
                     online as demand increases. At points A and B, revenue exceeds costs.
                     Resources are bumped up to meet anticipated demand. To reach the
                     forecast demand, however, operations will incur costs that exceed
                     revenue at the likely peak of demand. The organization may indicate
                     that it would rather stop building capacity at point B rather than
                     having excess capacity at point C.

                  
                  
                  
                  The unit cost curve, which shows the relationship
                     between the product’s unit cost and its volume, help indicate when
                     economies of scale become diseconomies of scale. Economies of scale
                     operate by spreading the fixed costs of an operation over a larger volume.
                     Diseconomies of scale are the point at which the cost per unit stops decreasing
                     and instead begins to increase as volume increases.

                  
                  
                  
                  Exhibit 1-52 shows
                     this concept. Economies of scale depend on the fact that the real maximum
                     capacity may be larger than the theoretical maximum capacity. A
                     plant may operate for longer hours, for example. At a certain point,
                     however, the costs of operating at this higher level of capacity
                     will start to increase—e.g., overtime, postponed maintenance—and
                     the cost per unit will begin to increase. Sometimes capacity can
                     be increased through technology and/or more efficient processes,
                     but eventually operations (or the organization) becomes so large
                     that it encounters other challenges—for example, bureaucracy and
                     difficulty with communication and coordination or less agility in
                     meeting market changes.

                  
                  
                  
                  
                     Exhibit 1-52: Unit Cost Curve and Economies of Scale[image: A U-shaped curve chart illustrating the relationship between unit cost (total cost per volume) and volume, with "Economies of Scale" on the left side of the curve and "Diseconomies of Scale" on the right side, separated by a dashed vertical line.]
                  
                  
                  
               
               

            
            

         
         
         
         
            
            
            Changing Capacity

            
            
            
            
               
               
               Since capacity cannot be changed
                  instantly, the operations strategy must decide the timing of capacity
                  changes and the size of the increments with which change will be made.

               
               
               
               
                  
                  Timing
                     of Capacity Change

                  
                  
                  
                  
                  There
                     are three generic approaches to timing changes in capacity: the
                     lead capacity strategy, the lag capacity strategy, and the tracking
                     capacity strategy.

                  
                  
                  
                  The lead capacity strategy is defined
                     in the ASCM Supply Chain Dictionary as
                     follows:

                  
                  
                  
                  
                     
                     Adding capacity to a resource in anticipation
                        of increased future demand. This is done to ensure the ability to
                        satisfy market demand when increase occurs.

                     

                  
                  
                  
                  The ASCM Supply Chain Dictionary defines the lag capacity strategy as follows:

                  
                  
                  
                  
                     
                     Not
                        adding capacity until the firm is operating at or beyond full capacity.
                        This keeps unit costs minimized by working at full capacity but
                        does not satisfy total demand.

                     

                  
                  
                  
                  In the tracking capacity strategy (or smoothing
                     strategy, as Operations Strategy calls it),
                     capacity is added incrementally when demand cannot be met by current
                     capacity and accumulated inventories. The ASCM Supply Chain Dictionary defines a tracking capacity strategy as follows:

                  
                  
                  
                  
                     
                     Adding
                        capacity in small amounts to attempt to respond to changing demand
                        in real time in the marketplace. This approach may satisfy total
                        demand and help minimize unit costs, but it can be difficult in
                        some situations to add incremental amounts of capacity, especially
                        if the facility has no more space available.

                     

                  
                  
                  
                  
                  These approaches are shown in Exhibit 1-53 and Exhibit 1-54.

                  
                  
                  
                  The operations following
                     the lead approach in Exhibit 1-53 begin
                     to increase capacity before the point at which capacity meets demand—perhaps
                     when a defined inventory point has been reached. The operations
                     applying the lag strategy increase capacity when this point has
                     been reached. All inventory has been exhausted.

                  
                  
                  
                  
                     Exhibit 1-53: Lead and Lag Approach to Changing Capacity[image: A graph showing the relationship between volume (units per week) and time, illustrating lead and lag capacity strategies. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  In Exhibit 1-54,
                     inventory is accumulated during the periods of overcapacity. This inventory
                     is used to cover the periods of undercapacity. When inventory is
                     depleted, inventory is increased.

                  
                  
                  
                  
                     Exhibit 1-54: Tracking Capacity Strategy Approach[image: A graph showing the relationship between volume and time, illustrating periods where capacity either exceeds or lags behind demand. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  Lead
                     capacity is often used in the hotel/entertainment industry, since
                     capacity is hard to change later. Low-cost providers of things like
                     commodities often use the lag strategy because efficiency is necessary
                     when margins are low. The tracking strategy is often used when there
                     is supply flexibility, such as if there is readily available contract
                     manufacturing. Machine shops often fit in this category.

                  
                  
                  
                  Each approach has
                     advantages and disadvantages. These are listed in Exhibit 1-55.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-55: Advantages and Disadvantages of Approaches to Capacity Change Timing
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                                             is satisfied, resulting in optimal revenue capture and satisfied
                                             customers.
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                                             small spikes in demand, overly pessimistic forecasts, or drops in capacity
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                  Operations Strategy notes that
                     an organization’s decisions about the timing of capacity change
                     are often affected by its financial objectives and opportunities.
                     Adding capacity is capital-intensive, and decisions can be based
                     on objectives about near-term versus long-term profitability.

                  
                  
               
               
               
               
                  
                  Planning
                     Increments of Capacity Change

                  
                  
                  
                  Capacity can be increased in small or large
                     increments. Again, each has advantages. Increasing capacity in large
                     increments creates overcapacity until demand has increased. This
                     increases unit costs. On the other hand, a larger operation offers greater
                     economies of scale. Increasing capacity in multiple small increments
                     is a more flexible approach that decreases the amount of overcapacity.
                     In addition, it provides some protection against an overly optimistic
                     demand forecast; the inaccuracy of the forecast is likely to be
                     detected before the next unit of capacity is added.

                  
                  
                  
                  Exhibit 1-56 illustrates
                     the problem with overcapacity when capacity is increased in large
                     increments. On the left side, operations will be increased in three
                     steps to reach a forecast demand of 3,000 units. Overcapacity in
                     each step is the difference between total capacity at that stage
                     (1,000, 2,000, or 3,000) and current demand. In each case, there
                     is an excess capacity of 500 units. On the right side, operations
                     has increased capacity in one step, moving directly to 3,000 units.
                     Overcapacity in this case will be greater over the planning period
                     (2,500 units in the first year, 1,500 in the second, and 500 in
                     the third). The latter option might still be the preferred choice,
                     depending on factors such as single-stage construction costs being
                     lower or a strategic decision to be able to capture more market
                     share if demand were to increase faster than the current forecast.
                     Of course, plans can be more nuanced, such as increasing the size
                     of the plant’s physical space footprint in one large leap but adding
                     equipment to that plant in smaller increments.

                  
                  
                  
                  
                     Exhibit 1-56: Effects of Size of Capacity Increase on Overcapacity[image: A diagram comparing two capacity expansion plans over three years. The left plan is based on three 1,000-units-per-week plants, and the right plan is based on one 3,000-units-per-week plant. Each plan shows the relationship between demand and excess capacity. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
               
               

            
            

         
         
         
         
            
            
            Marketing and
               the 4Ps

            
            
            
            
               
               
               Marketing represents the
                  needs of customers by specifying both what products and services
                  will be offered and where they will be offered, but it may make
                  many other decisions that affect operations and distribution, so
                  it is a critical stakeholder to consider when setting operations
                  strategy.

               
               
               
               Marketing management
                  is based on marketing strategy, which is defined in the ASCM Supply Chain Dictionary as
                  follows:

               
               
               
               
                  
                  The
                     basic plan the marketing function expects to use to achieve its
                     business and marketing objectives in a particular market. The strategy
                     includes marketing expenditures, marketing mix, and marketing allocation.

                  

               
               
               
               Marketing strategy
                  links back to organizational strategy and helps determine what products
                  and services the market actually wants. Marketing management involves implementing
                  this strategy using marketing tools to generate demand. These tools include
                  advertising, trade discounts, and sales force incentives. Since
                  marketing management also involves prioritizing demand, demand-side
                  professionals have levers at their disposal to balance supply and
                  demand when there is a mismatch. If demand outstrips supply for
                  a given product, demand-side professionals can adjust prices or
                  quoted lead times. Increasing a price, for example, will result
                  in products going to those customers who are willing to pay more,
                  and thus the priority goes to those customers. It could also be
                  used to give customers an incentive to choose an alternative product
                  that is in surplus. Increasing the quoted lead time can also enable meeting
                  more of demand, up to a point.

               
               
               
               With some products,
                  one or both of these levers are not really an option, such as for commodity
                  products where consumers are highly sensitive to price increases.
                  Even when there is room to use these levers, overuse of them to
                  balance supply and demand could result in customers going to the
                  competition, so demand-side professionals often want the supply
                  side to correct imbalances using production flexibility and/or inventory
                  holding. Production flexibility, or the ability to alter capacity,
                  may or may not be an economically feasible option. Production flexibility
                  is discussed more as part of the negotiation between demand- and
                  supply-side professionals called sales and operations planning.
                  In the case of inventory holding, marketing management might provide
                  input on the best place for locating the inventory.

               
               
               
               
                  
                  The Four Ps

                  
                  
                  
                  
                  The combination of the tools
                     available to demand-side professionals to determine, promote, and
                     prioritize demand is called the marketing mix, or the four Ps. The ASCM Supply Chain Dictionary defines the four Ps as follows:

                  
                  
                  
                  
                     
                     A
                        set of marketing tools to direct the business offering to the customer.
                        The four Ps are product, price, place, and promotion.

                     

                  
                  
                  
                  The four Ps of marketing
                     express many of the requirements that marketing sets for production
                     and physical distribution. The following discussion of each of the
                     Ps helps show how the understanding and use of this mix has evolved
                     based on new business models and technologies.

                  
                  
                  
                  
                     
                     Product

                     
                     
                     Product includes product and service design
                        to determine the combination of features that will make products
                        into order qualifiers and some competitive differentiators that
                        will hopefully make them into order winners. Product decisions also
                        include selecting brand names, varieties, sizes, grades (e.g., basic
                        or deluxe, light or heavy duty), return and warranty policies, and
                        service levels. Note that grade differs from quality, since even
                        low-grade products should be produced with high quality (e.g., few defects).

                     
                     
                     
                     Marketing has the
                        closest understanding of the customer value proposition and the customer
                        experience and so is a key stakeholder in determining the product characteristics.
                        Operations needs to ensure that products are designed for ease of manufacture
                        and required services are capable of being delivered (e.g., sufficient staffing).
                        Supply chain managers help ensure that products are also designed
                        for ease of shipping and handling. The mix of products sold (their
                        variety) will also affect manufacturing, warehousing, and transportation
                        costs. Product includes services offered, and, if an order qualifier
                        or order winner is fast delivery, this will be a direct requirement
                        for some forms of manufacture other than make-to-stock and a requirement
                        for physical distribution in any manufacturing environment.

                     
                  
                  
                  
                     
                     
                     
                        Price
                        

                     
                     
                     
                     
                     Price is the price of the product. Price
                        also involves setting credit terms, trade discounts, and allowances
                        (for example, discounts to compensate for quality or delivery issues).
                        Price involves determining the price at which the product will make the
                        highest profit, which is a combination of both the profit margin
                        and the number of units sold at a given price, since higher prices
                        usually tend to reduce units sold. This is especially true for commodities,
                        but some premium-priced items differ.

                     
                     
                     
                     Since prices are often market-constrained,
                        operations needs to develop a manufacturing or service provision
                        process that can deliver at a low enough cost to leave room for
                        physical distribution costs and a profit margin. Inventory carrying costs
                        are calculated partly based on price, with higher-priced objects
                        getting more management attention for security, materials handling,
                        and so on.

                     
                     
                     
                     Marketing
                        may also decide to use market penetration pricing, accepting a loss
                        (called a loss leader) or low margins to gain market share. Alternatively,
                        the organization could use price skimming, which is setting a high
                        price when you are the only game in town and then dropping the price
                        when competitors enter the market.

                     
                     
                  
                  
                  
                     
                     Place

                     
                     
                     Place includes both where to sell products
                        and what lead times to offer. This is where the goods will be located
                        for sale, or market geography, the physical distribution channel(s)
                        that will be used to get them there, and the sales channels customers
                        can use to place orders (e.g., online or retail). Decisions include
                        setting inventory policy for distribution inventories and determining
                        what delivery modes will be offered at various combinations of speed,
                        flexibility, and dependability.

                     
                     
                     
                     The location(s) of operations and the scope
                        of distribution can impact distribution costs. The scope of distribution
                        could be local, regional, national, or global, which will require
                        more and more sophisticated management. Each entity in the distribution channel(s)
                        used expects to make a profit and so adds to the total cost. The
                        benefit in terms of more convenient or faster availability to customers
                        needs to be high enough to justify its cost.

                     
                  
                  
                  
                     
                     
                     
                        Promotion
                        

                     
                     
                     
                     
                     Promotion is the process of generating
                        or increasing demand for the organization’s goods and services.
                        Types include sales promotions, advertising, sales incentives for salespersons/retailers/resellers,
                        campaign management, and public relations.

                     
                     
                     
                     While marketing is responsible for generating
                        demand, being capable of satisfying that increased demand is the
                        responsibility of operations. Operations needs to be prepared to
                        satisfy the higher demand without undue hardship. Channel partners
                        can also be involved in promotion, and so there needs to be direct
                        communication of these promotions back to operations. Promotions
                        can result in increased sales volumes in specific locations, so
                        physical distribution needs information on promotions to plan for
                        inventory to be in the right locations in the right amounts.

                     
                     
                  
                  
               
               

            
            

         
         
         
         
            
            
            Supply Chain
               Strategy

            
            
            
            
               
               
               The supply chain is managed using supply
                  chain management and logistics. The ASCM Supply
                     Chain Dictionary defines logistics as
                  follows:

               
               
               
               
                  
                  1)
                     In a supply chain management context, it is the subset of supply
                     chain management that controls the forward and reverse movement,
                     handling, and storage of goods between origin and distribution points.
                     2) In an industrial context, the art and science of obtaining, producing,
                     and distributing material and product in the proper place and in
                     proper quantities. 3) In a military sense (where it has greater
                     usage), its meaning can also include the movement of personnel.

                  

               
               
               
               Marketing and
                  supply chain strategies need to be closely aligned with each other.
                  The supply chain needs to provide access to offerings where and
                  when they are desired without this service costing more than would
                  be profitable.

               
               
               
               Supply chain strategy
                  decisions can affect the organization’s performance objectives—speed,
                  dependability, flexibility, quality, cost—and the competitive advantages
                  that can be created and maintained.

               
               
               
               Supply chain partners
                  can design their operations for greater economies of scale and compete
                  by offering lower prices or distribution costs or other advantageous
                  services or terms. Supply chain partners may also contribute expertise
                  based on their more-narrow spheres of experience (e.g., material
                  performance, cross-docking expertise). Depending on their abilities
                  and the level of integration between the parties, some or all supply
                  chain members may be able to maintain lower levels of inventory
                  and cut operating costs.

               
               
               
               However, managing
                  supply chain relationships takes time and money, and dealing with
                  partners involves risk. There is uncertainty about order lead times,
                  guaranteed quantities, item quality, or damages in shipment. There
                  may be risks to the organization’s strategic goals and reputation.
                  Consequently, designing and managing the supply network is critical
                  to operations. Part of this will involve determining the big picture
                  of how materials should flow through the network. The network itself
                  also needs to be designed.

               
               
               
               
               
                  
                  Designing Materials Flow

                  
                  
                  
                  
                  A central concept
                     in supply chain management is to engineer the flow of materials
                     to be effective and efficient. Creating the most effective and efficient
                     flow of materials requires designing how materials will flow into,
                     through, and out of the manufacturing process from acquisition to
                     use and eventual distribution. Materials flow may also need to account
                     for reverse logistics—returns, end-of-life disposal, or remanufacture.

                  
                  
                  
                  Materials flow can
                     be coordinated as part of material acquisition and during manufacturing.
                     Acquisition designs may decide how much information from demand management
                     to share with suppliers so they can order their own materials in advance.
                     Acquisition also needs to coordinate materials planning and procurement. Materials
                     flow during manufacturing encompasses scheduling and production. Scheduling
                     must be designed to produce items as close as possible to when the customer
                     needs the product, as a shorter lead time will avoid inventory storage
                     costs and reduce risk of order cancellations. Production processes
                     need to be designed to accommodate materials flows such as by minimizing
                     handling and the distances the materials need to travel to promote
                     efficiency. The needs of distribution and specialized reverse logistics
                     functions must also be considered up front in the design of processes.

                  
                  
                  
                  Demand-driven planning,
                     and its material planning subset, demand-driven MRP (DDMRP) are
                     good examples of systems that prioritize effective materials flow.
                     These methodologies avoid generic safety stock in favor of strategically
                     positioned inventory buffers that are dynamically adjusted to maximize
                     materials flow.

                  
                  
               
               
               
               
                  
                  Supply Chain Design

                  
                  Supply chain design
                     can be complex, because no individual supply chain stands alone but
                     instead is part of a network of numerous supply chains that form
                     a complex adaptive network. Exhibit 1-57 shows
                     some possible relationships within a supply chain with three manufacturers
                     competing against each other. Suppliers are upstream from the manufacturers
                     (to the left), and distributors/wholesalers and retailers are downstream
                     (to the right).

                  
                  
                  
                     Exhibit 1-57: Supply Network Example[image: A supply chain diagram illustrating the flow from suppliers to customers. Go to long description for more details.]
                  Go to long description.

                  
                  
                  
                  Manufacturer
                     A shares a supplier with manufacturer B (supplier 1) as well as
                     a distributor who channels products to the retailer. In addition,
                     manufacturer A has created a direct channel to the customer (perhaps
                     to consumers through internet sales). This process is referred to
                     as disintermediation, defined in part in the ASCM Supply Chain Dictionary as “eliminating
                     an intermediate stage or echelon in a supply chain.” Disintermediation
                     allows manufacturer A to reduce supply chain operating expense, inventory,
                     and order cycle time and increase profits.

                  
                  
                  Probably in an effort to gain more control
                     over its supply line and possibly cut costs, manufacturer B has
                     vertically integrated (i.e., acquired) a supplier (2). Manufacturer
                     B maintains two channels through distributors, but it also sells
                     directly to the retailer. This disintermediation may cut distribution
                     costs but could also disrupt relations with the distributors. Disintermediation
                     could also inadvertently raise costs if the distributors added significant
                     value such as picking and packing very small orders more efficiently
                     than the manufacturer can do.

                  
                  
                  Manufacturer C has a dedicated supplier
                     (3). This increases its reliance on that supplier, which can be
                     risky if the supplier cannot meet demand. However, it does reduce
                     the expense and complexity of operating the upstream supply chain.

                  
                  
                  
                  The relationships
                     within the network can vary. The same operation may have a small group
                     of preferred or strategic suppliers with whom they collaborate and
                     share information and a much larger group of suppliers who compete
                     for transactions (one-time purchases).

                  
                  
                  Understanding the organization’s supply
                     chain design strategy helps operations see opportunities for strengthening
                     competitive advantage as well as vulnerabilities from threats. It
                     can also help operations understand their supply chain partners’ perspectives
                     and business priorities, which can lay the foundation for mutually beneficial,
                     collaborative relationships.

                  
               
               

            
            

         
         
   
      
         
         
         
         Functional
            and Operational Strategies

         
         
         
         
            
            
            Here we cover
               functional and operational strategies, starting with how functional strategies
               need to be aligned with the overall strategy and with the strategies
               of other functional areas. Functional and operational strategies
               are then discussed in more detail, including how operational plans
               are broken down into design, delivery, and development categories.
               Since these strategies are strongly impacted by what the organization
               chooses to do itself versus what it chooses to source from others,
               make-or-buy decisions are also addressed here.

            
            

         
         
         
         
         
            
            
            Alignment with
               All Functional Strategies

            
            
            
            
               
               
               Functional-level
                  strategies should align with the corporate and business strategies presented
                  by the organization in its mission, vision, and core value statements.
                  The alignment should be both vertical and horizontal, spanning the
                  entirety of the organization. Horizontal alignment means that the
                  strategies of each functional area also need to complement each
                  other, but this is difficult to achieve in an organization with
                  strong silo walls between each functional area. To achieve successful
                  horizontal alignment, a company must become cross-functional, which
                  requires increased intercommunication and the ability for each business
                  unit to see and understand the company’s strategic goals. Let’s
                  start by looking at the current state for many organizations.

               
               
               
               
                  
                  Functionally
                     Oriented Organizations

                  
                  
                  
                  
                  Organizations historically have
                     been functionally oriented—organized into departments such as research
                     and development, purchasing, production, distribution, and marketing
                     and sales. These departments have often been compared to grain silos, each
                     operating in its own walled-in world. Not only has communication
                     between such departments been slow and formal, but each department
                     has been given a strong incentive to maximize its own metrics for
                     success regardless of how this impacts other departments. Because
                     the incentives of these departments have often been in opposition,
                     optimizing one has invariably created problems for the others. This results
                     in tradeoffs, and the system overall becomes suboptimal. Exhibit 1-58 shows
                     the objectives of some key functional areas and gives some examples
                     of the less-than-optimal results.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-58: Tradeoffs in Functionally Oriented Organizations
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                                          Safety
                                             stocks

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          High
                                             inventory in distribution system

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Changes
                                             to production as orders change (instability)

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Finance

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Maximized
                                             profit

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Rapid
                                             cash flow

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Minimized
                                             assets (e.g., inventory)

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Promotion
                                             of customer service and production efficiency…

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          …But
                                             with low safety stocks or other inventory

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Engineering

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Innovative
                                             designs

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Quality
                                             materials

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          New features

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Customers
                                             not wanting to pay more for features not in demand

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Conflict
                                             with low-price purchasing

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Planning

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Stable schedules

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Reduced uncertainty
                                             and risk

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Less
                                             production flexibility

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Missed
                                             opportunities

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Cost
                                             for redundancy/resilience

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Key
                     tradeoffs from an operations (manufacturing and/or service provision) perspective
                     include interactions with sales/marketing and finance.

                  
                  
                  
                  Sales and marketing’s
                     highest priority will be customer service, which often results in requests
                     for expedited orders or changes in what is being produced with little
                     notice. Honoring these requests by interrupting current production
                     orders will reduce production efficiency; not honoring them may
                     affect customer service. Sales and marketing could also desire high
                     production flexibility, which will increase setup costs and reduce
                     economies of scale. Other ways to provide a high level of customer
                     service include maintaining high inventories and/or a distribution
                     network with facilities near each market for rapid delivery; these
                     choices create significant inventory, infrastructure, and labor
                     costs.

                  
                  
                  
                  Finance’s
                     highest priority is to minimize inventory and physical assets. Assets
                     on the books are money tied up in the system that cannot be used
                     for other purposes. Such assets usually require having raised money
                     through expensive means such as debt financing or owner investment.
                     Reducing inventory or having a less-extensive distribution network
                     will impact customer service unless more creative methods of satisfying
                     customers are part of the organization’s strategy. Another finance
                     priority is to have high production efficiency to minimize costs.
                     This reinforces the goals of operations—except when a focus on short-term
                     cost cutting hinders long-term goals or customer service.

                  
                  
               
               
               
               
                  
                  Cross-Functional
                     Organizations

                  
                  Taking
                     a cross-functional view of the internal organization essentially
                     means applying the concepts of supply chain management to the internal
                     organizational structures, incentives, and metrics. It may also
                     involve strategic-level analyses of what adds value and what does
                     not add value in a supply chain (value chain analysis).

                  
                  
                  
                  Once the organization
                     decides who it wants to partner with and who it can omit, the next
                     thing is to ensure that it is capable of collaborating effectively.
                     Changing organizational structures to become more cross-functional
                     often takes the form of focusing more on process flows than on functional
                     areas. When processes are considered to be more important than the
                     functions that perform them, organizations gain an overall systems
                     perspective, which helps to ensure that each aspect of the process
                     is value-added and takes the final result and the total of all costs
                     into account.

                  
                  
                  A
                     process of getting a new product to market, for example, would start
                     with research and development and then include procurement management,
                     production, distribution, and marketing and sales (including order
                     management). Clearly, this process, as defined, goes outside of
                     what one department might do. However, due to inefficiencies and
                     the need to optimize the overall process, organizations have found
                     it necessary to develop a method of getting these departments to
                     act as one. This unifying role is logistics management.

                  
                  
                  Supply chain managers
                     take the concept of a unifying role beyond even the boundaries of
                     logistics. The most senior supply chain manager might have some degree
                     of authority over an entire process. For example, this role could
                     ensure that product design accounts for the needs of the later parts
                     of the process, including ease of production and distribution. Similarly,
                     a person in this position could ensure that overall inventory targets
                     are maintained. When appropriate, a unifying role such as this might
                     also work with other support functions, such as finance, information systems,
                     or human resources, to ensure that the needs of the overall process
                     come first. Often, supply chain managers will also be involved in
                     risk management from an organization and/or supply chain perspective,
                     because they have the big-picture perspective that risk management
                     requires.

                  
                  
                  Risk management
                     is needed in supply chains because these are complex systems that are
                     often streamlined to the point where a failure in any part could
                     create a supply disruption. This in turn can lead to dissatisfied
                     or lost customers. Identifying, analyzing, and creating plans for
                     how to address risks can often be less costly than simply reacting
                     to events after they occur. Insurance is a good example of a value-added
                     risk tool. Other examples include geographic diversification to
                     reduce the risk of disruption from severe weather and other regional
                     events, redundancy to allow for operations to be resilient (e.g.,
                     the same part can be made in two different plants), and getting
                     supply from multiple sources rather than just one. Investing in
                     resilience does have a cost tradeoff, however, in part because it
                     can reduce economies of scale. (For example, a supplier who gets
                     all of the business can have a larger, more dedicated plant.)

                  
                  
                  
                  When unifying roles
                     such as that of a supply chain manager are added, it is vital that the
                     organization clearly designate a chain of command for production
                     and inventory control. This way any consensus opinion on tactics
                     or operations can be enforced and planners and other professionals
                     will understand how to direct their concerns or challenge these
                     decisions when needed. Production and inventory control professionals
                     will know their processes and current issues best and need to be
                     able to provide input into any larger discussions. There is also
                     a real risk in this type of organizational structure of having the
                     “two boss” problem, where a given individual is given conflicting
                     commands from different managers. Conversely, if the supply chain management
                     position is given no real authority, it may be unable to accomplish
                     the overall goals of process streamlining and end result effectiveness.

                  
                  
                  Cross-functional
                     organizations also need cross-functional measurements and incentives,
                     such as what is assessed in a person’s performance review. For example, equipment
                     and/or staff utilization could be assessed alongside changes in
                     inventory levels. This would provide a disincentive to building
                     up inventory just to keep production equipment or personnel in use.

                  
                  
                  Becoming a cross-functional
                     organization will not eliminate the tradeoffs discussed earlier,
                     but the players involved will better understand the total impact
                     of their decisions and might therefore agree on a third way that
                     balances all parties’ needs. Some of the methods discussed elsewhere
                     in this text, such as sales and operations planning for medium-term
                     balancing and master scheduling for short-term balancing, help to
                     achieve this consensus path between inventory and other customer
                     service costs and production efficiency. Some organizations will
                     be able to implement systems such as lean manufacturing or apply
                     the theory of constraints to execution to achieve better results
                     for many of these objectives simultaneously.

                  
               
               

            
            

         
         
         
         
            
            
            Functional and Operational Strategies and
               Plans

            
            
            
            
               
               
               The business unit strategic plan is a key input to
                  the functional and operational strategies. This strategic plan sets a direction for
                  the business unit, devising goals and objectives and identifying a range of
                  operational strategies so the organization can achieve its goals. The business unit
                  strategic plan does not dictate the day-to-day tasks and activities involved in
                  running the organization, so functional and operational strategies and plans are
                  necessary.

               
               
               
               The functional and operational strategies and
                  their related plans present highly detailed information that directs people on how
                  to perform their day-to-day tasks.

               
               
               
               Functional strategies determine how the
                  functional area will operate at a high level to achieve the strategy. Related
                  functional area plans will present specific policies and procedures for the
                  department.

               
               
               
               Operations strategy is the pattern of decisions and
                  actions that shape the vision, objectives, and capabilities of an organization’s
                  operations and its contribution to overall business strategy. The objective of the
                  operations strategy is to align the operations (and function) with the business
                  strategy, the market requirements, and the priorities from among the five categories
                  of functional performance objectives that drive operations: speed, dependability,
                  flexibility, quality, and cost.

               
               
               
               The ASCM Supply Chain
                     Dictionary defines operational plan(s) as
                  follows:

               
               
               
               
                  
                  The set of short-range
                     plans and schedules detailing specific actions. Operational plans are more
                     detailed than strategic and tactical plans and cover a shorter time
                     horizon.

                  

               
               
               
               The operational plan will translate the strategy
                  into specifics on how to carry out everyday work. It provides

               
               
               
               
                  
                  
                  	
                     
                     
                     What—strategies and
                        tasks that must be undertaken

                     
                     

                  
                  
                  
                  	
                     
                     
                     Who—the people who have
                        responsibility for each of the strategies and/or tasks

                     
                     

                  
                  
                  
                  	
                     
                     
                     When—the time lines in
                        which strategies/tasks must be completed for the organization to be
                        successful

                     
                     

                  
                  
                  
                  	
                     
                     
                     How much—the financial
                        resources provided to complete each strategy/task.

                     
                     

                  
                  

               
               
               
               The purpose of the operational plan is to provide
                  employees with a clear picture of their tasks and responsibilities in line with the
                  goals and objectives contained in the strategic plan. Basically, the operational
                  plan is a plan for the implementation of the strategies contained in the strategic
                  plan. It is a tool that facilitates the coordination of the organization’s resources
                  (human, financial, physical) so that goals and objectives in the strategic plan can
                  be achieved. The operational objectives will drive the choice of key control
                  metrics.

               
               
               
               The implementation of the operational plan requires
                  management to regularly monitor achievement and exert control to reduce any variance
                  from the plan. This control by managers involves

               
               
               
               
                  
                  
                  	
                     
                     
                     Investigating on a
                        regular basis what has been achieved and what has not

                     
                     

                  
                  
                  
                  	
                     
                     
                     Implementing
                        corrective action where tasks are not achieved or are not achieved on
                        time

                     
                     

                  
                  
                  
                  	
                     
                     
                     Checking that
                        resources will be available when needed

                     
                     

                  
                  
                  
                  	
                     
                     
                     Supervising,
                        supporting, and motivating the people of the organization to ensure that
                        tasks are undertaken

                     
                     

                  
                  
                  
                  	
                     
                     
                     Adjusting the
                        operational plan if there is a need

                     
                     

                  
                  
                  
                  	
                     
                     
                     Reporting problems to
                        superiors, e.g., directors, committees, and board members.

                     
                     

                  
                  

               
               
               
               Fundamental approaches for control of operational plans
                  and schedules include material requirements planning (MRP) and lean. Exhibit 1-59 compares MRP and lean control systems.

               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-59: Control Systems Comparison
                        
                        
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Element

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 MRP-Based (Push)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Lean-Based (Pull)

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Control
                                       objective
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Work center capacity
                                    utilization

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Overall production flow rate

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Control of
                                       material flow
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Push: schedules, shop orders, batches,
                                    job sequencing rules

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Pull: flow production in response to
                                    customer requirements

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Operations
                                       sequencing
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Important; based on due date priorities
                                    at each work center

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Not a concern; relatively quick
                                    flow-through to finished goods

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Order
                                       tracking
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Important; track production floor
                                    transactions by operation

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Not necessary; minimal work-in-process
                                    (WIP); quick flow-through; no need for tracking

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Monitoring
                                       and feedback
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Critical; input/output control and work
                                    center load reports

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Less central; focuses on overall
                                    results

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Preferred
                                       lot size
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Large

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 One or small

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    WIP and
                                       safety stock
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Large

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Small

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Product
                                       demand
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low/medium volume, high variety with
                                    variable demand and lead times

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Best with medium/high volume, low
                                    variety, and stable demand

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               
                  
                  Details of Operational Plans

                  
                  
                  
                  Operations plans can be made in the areas of design, delivery, and development.
                     A partial list of decisions in these three areas that may need to be addressed
                     in an operations strategy is shown in Exhibit 1-60.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-60: Strategic Decisions
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Decision

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Address in Operations
                                       Strategy

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Design
                                          decisions: strategic decisions concerned with
                                       design of operations and processes

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          How should the operation decide
                                             which products or services to develop? How should
                                             the development process be managed?

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Should the operation develop
                                             its products or services in-house or outsource the
                                             designs?

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          How should the operation
                                             configure its information technology
                                             resources?

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Should the operation expand by
                                             acquiring its suppliers or its customers? If so,
                                             which ones should it acquire?

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Delivery decisions: strategic decisions
                                       concerned with planning and controlling delivery of
                                       products and services

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          How should the operation
                                             forecast and monitor the demand for its products
                                             and services?

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          How should the operation adjust
                                             its activity levels in response to demand
                                             fluctuations?

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          How should the operation
                                             buy/make and deliver products?

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Development decisions: strategic decisions
                                       concerned with development of operations
                                       performance

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          How should the operation’s
                                             performance be measured and reported?

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          How should the operation ensure
                                             that its performance is reflected in its
                                             improvement priorities?

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          How should quality be
                                             assured?

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  The direct links between
                     strategic planning, tactical planning, and detailed planning and control can be
                     seen in Exhibit 1-61.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-61: Planning Levels
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Strategic Planning

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Tactical Planning

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Detailed Planning and
                                       Control

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Facilities, equipment, and
                                             major process choice decisions

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Planning done at very high
                                             level (quarterly or yearly)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          High risk

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Workforce, inventory,
                                             subcontracting, and logistics decisions

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Planning numbers aggregated
                                             (month by month)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Moderate risk

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Limited ability to adjust
                                             capacity

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Detailed planning (day to day,
                                             hour to hour)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Lowest risk

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  The detailed planning and
                     control level, also called the operational level, is where plans are refined to
                     the most granular level and then executed. At this level, the performance
                     objectives are refined.

                  
                  
                  
                  Management
                     is responsible for ensuring that the organization’s strategy is executed via the
                     operations plan. Execution involves the entire organization. Below are tasks
                     that managers can do to ensure that the strategy can be implemented as
                     required:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Build an
                           organization with the resource strengths to execute strategy
                           successfully.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Gather the
                           money and the people to drive the strategy to execution.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Institute
                           policies and procedures that facilitate strategy execution.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Adopt best
                           practices and continually improve value chain activities.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Install
                           information and operating systems to facilitate strategy
                           execution.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Link rewards
                           directly to good strategy execution.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Instill a
                           corporate culture that promotes strategy execution.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Exercise strong
                           leadership to drive execution forward.

                        
                        

                     
                     

                  
                  
               
               

            
            

         
         
         
         
            
            
            Make-or-Buy Decisions

            
            
            
            
               
               
               Organizations
                  usually decide at this point whether it is best to make or to outsource components
                  or products. The ASCM Supply Chain
                     Dictionary defines such a make-or-buy
                     decision as follows:

               
               
               
               
                  
                  The act of deciding whether to produce
                     an item internally or buy it from an outside supplier. Factors to
                     consider in the decision include costs, capacity availability, proprietary
                     and/or specialized knowledge, quality considerations, skill requirements,
                     volume, and timing.

                  

               
               
               
               The make-or-buy analysis compares the cost of buying
                  products or services to making or performing them in-house. Exhibit 1-62, helps show
                  how some make-or-buy decisions are fairly clear, while for others, the situation
                  must be analyzed for risks and opportunities and perhaps managed to control
                  uncertainty.

               
               
               
               
                  Exhibit 1-62: Make-or-Buy Decisions
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Make It. Don’t Buy It.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Think About This Carefully.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Buy It.

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Activity has
                                             strategic importance to the organization.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Activity
                                             requires specialized knowledge/skills that only
                                             operations possesses.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Activity could increase
                                             operations’ core competencies.

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Activity is
                                             not strategically important but creates a high level
                                             of risk to meeting operations objectives.

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          The supplier
                                             has unique expertise, capabilities, or economies of
                                             scale that operations does not possess.

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          The supplier
                                             can support improved operations performance.

                                          
                                          

                                       

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               
               
               The ASCM Supply Chain
                     Dictionary uses the term insourcing to
                  describe the decision to “[use] the firm’s internal resources to provide goods and
                  services.” In general, operations will make and not buy activities related to its
                  core competencies. Core competencies are directly related to the organization’s
                  ability to compete, and outsourcing them creates a risk that the organization will
                  not have this competitive edge. For example, a car manufacturer might compete on the
                  luxury of its models. It is unlikely to outsource the design of its seats, but it
                  may make them or buy their manufacture. In some cases, a forward-looking operations
                  function will realize that while it may be easier and less expensive to buy capacity
                  in the short term, in the long term, operations may benefit from keeping the
                  activity in-house. It will develop a core competency. It might be simpler to buy
                  certain fabrication skills and have an outside firm make a component, but if this
                  skill will become a key competitive ingredient in the future, operations may choose
                  to invest in the capability to make the component. If it is strategically desirable
                  to make a product or component in-house but the costs are too high, it may be
                  possible to design new, more-efficient processes.

               
               
               
               There are other situations
                  in which outsourcing or buying makes perfect sense. An activity
                  may be outsourced because it requires competencies that operations
                  does not possess and will not develop because the activity is considered
                  non-strategic. For example, maintenance of software systems may
                  be outsourced to companies that specialize in certain software products.
                  Economies of scale would discourage an operations function from
                  developing complex skills that would be rarely used. It also makes
                  sense to outsource when a supplier can do a non-strategic activity
                  with better speed, dependability, flexibility, quality, and/or cost—especially
                  when freeing operations from having to perform this activity allows
                  it to improve its own performance, using the freed resources to
                  generate more value.

               
               
               
               The make-or-buy decision
                  considers product and transportation, the ongoing cost and time
                  involved in sourcing (e.g., to find and contract with suppliers,
                  communicate expectations, and resolve issues), and relative risks.

               
               
               
               Any increase in operations’
                  vulnerability associated with outsourcing a specific activity must
                  be considered carefully. In general, activities that substantially
                  increase risk when outsourced will be kept in-house or managed in
                  some way. A critical component or assembly may be made, but a contingency
                  plan can be formed for obtaining the resource from a backup supplier.
                  In another example, activities that give suppliers access to confidential
                  or proprietary information should not be outsourced unless operations
                  is comfortable with legal protections in the given country and the level
                  of trust in the supplier relationship.

               
               
               

            
            

         
         
   
      
         
         
         
         Aligning
            Facility Strategy

         
         
         
         
            
            
            Organizations must
               know the tradeoffs involved in locating capacity at various production
               facilities. A global facility strategy adds another layer of complexity,
               so this is also addressed here. The decision to expand globally
               directly affects the operations strategy, including process technology,
               capacity, and supply. The global organization may grow horizontally—it
               could create or acquire a subsidiary in another country that will
               produce and/or sell the organization’s products. It could also grow
               vertically by moving or acquiring value chain activities in other
               countries. We discuss where to locate value chain activities, how
               to leverage domestic competencies, and ways to enter global markets.

            
            

         
         
         
         
         
            
            
            Locating Capacity

            
            
            
            
               
               
               Capacity
                  can be located at one or more sites, and each site should meet the organization’s
                  selection criteria for the given type of facility. Part of this
                  decision involves considering one’s value chain and how best to
                  provide this value. When expanding into new regions or countries,
                  it is also important to determine how to leverage the strengths
                  of the organization’s home country.

               
               
               
               
                  
                  Number and Size of Sites

                  
                  
                  
                  
                  Capacity can be distributed
                     between sites fairly evenly, or it can be concentrated in some way,
                     such as by area of specialization. The basic choice for operations
                     is to build capacity in larger but fewer sites or in smaller but
                     more numerous sites. There are tradeoffs. Exhibit 1-63 contrasts
                     some of the advantages of the large- and small-scale approaches
                     to capacity planning.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-63: Advantages of Large- and Small-Scale Operations
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                                          Less
                                             costly to operate due to economies of scale

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Less
                                             costly to supply materials to a centralized location

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Decreased
                                             risks due to geographic diversification (e.g., tornado taking out
                                             most of capacity)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Decreased
                                             costs of transportation to customers by locating smaller facilities
                                             near customer markets

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Increased
                                             customer responsiveness by shortening time from order to delivery

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  A
                     general tradeoff with the number and size of sites is the degree
                     of diversification a plan entails versus the economies of scale
                     that can be realized. Geographically diversified operations are
                     subject to fewer disruption risks, but they may have lower economies
                     of scale since each site will need its own equipment and inventory,
                     though some services, such as administrative services, could still
                     be shared.

                  
                  
                  
                  Despite
                     the advantages each approach offers, the costs and internal disruptions related
                     to changing the number and size of sites may discourage operations
                     from making modifications to an existing set of facilities unless
                     the benefits far outweigh the costs.

                  
                  
               
               
               
               
                  
                  Location Selection Criteria

                  
                  The question of
                     where to locate capacity arises when demand increases and operations
                     must either expand its existing site or build additional capacity
                     in an entirely new site. It may also occur when demand decreases
                     and operations must decide on closing or combining sites.

                  
                  
                  Locating capacity
                     may factor in relative proximity to customers and/or suppliers, which
                     can impact transportation cost and lead time. These decisions will
                     be affected by:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Market factors.
                              
                           Customer service may require location near a new, rapidly growing
                              market segment. For example, our hotel organization may decide to
                              open a new resort in an emerging economy where tourism has been
                              growing. It may decide to reduce its business travel capacity in
                              markets that have lost large headquarters.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Operational factors.
                              
                           These
                              may include the costs of operating in a particular location, such as
                              the price of land, labor costs, or the costs of transporting
                              supplies to the operations site. The shipbuilder may choose to
                              establish a new research facility in an area where it is easier to
                              recruit and retain highly skilled engineers.
                           

                        
                        

                     

                  
               
               
               
               
                  
                  Locating Value Chain Activities

                  
                  The organization’s value
                     chain activities can be performed outside the home country if a
                     location offers particular benefits greater than the investment
                     cost (i.e., a positive return on investment) and the risks seem
                     acceptable. An airline company may decide, for example, to open
                     reservations centers in areas that offer lower operating costs and workers
                     with excellent language skills.

                  
                  
                  
                  A benefit-cost analysis is an essential analysis tool for
                     determining where to locate value chain activities. The costs and benefits of
                     the status quo (remaining local) should also be analyzed to provide a base case.
                     STEEPLE and SWOT analysis tools are useful in understanding globalization
                     opportunities and related risks. Global organizations frequently hire local
                     experts to help them gather the necessary information.

                  
                  
                  Value chain activities
                     can be widespread or focused.

                  
                  
                  
                     
                     Widespread
                           Dispersal of Value Chain Activities

                     
                     
                     Widespread dispersal of the value chain
                        may be advantageous for organizations that distribute goods in multiple
                        foreign countries. Locating warehouses and service centers near
                        customers speeds order fulfillment.

                     
                     
                     Maintaining multiple production centers
                        in different countries also provides protection against interruptions
                        and reduces currency rate volatility.

                     
                  
                  
                     
                     Focused
                           Location of Value Chain Activities

                     
                     
                     Organizations may locate activities in
                        a limited or focused manner. Factors driving this decision could
                        include

                     
                     
                     
                     
                        
                        	
                           
                           
                           
                              
                                 Production advantages.
                                 
                              The
                                 lower production costs from cheaper labor, cheaper land, and/or
                                 lower energy costs may outweigh the increased costs of
                                 transporting goods further. Another country may offer a larger
                                 skilled labor pool.
                              

                           
                           

                        
                        
                        	
                           
                           
                           
                              
                                 Economies of scale.
                                 
                              A few
                                 very large production centers will provide greater economies of
                                 scale than many smaller facilities.
                              

                           
                           

                        
                        
                        	
                           
                           
                           
                              
                                 Learning curve effects.
                                 
                              It
                                 may be best to focus sales or activities in one or a few
                                 locations, gain experience, and then disperse.
                              

                           
                           

                        
                        
                        	
                           
                           
                           
                              
                                 Better coordination with suppliers and customers.
                                 
                              Some
                                 processes benefit from proximity to suppliers for a more rapid
                                 response and greater supplier involvement. Other value chain
                                 activities—customer service or product research—may be best in
                                 areas with growing customer bases.
                              

                           
                           

                        

                     
                  
               
               
               
               
                  
                  Using Domestic Competencies in New
                     Markets

                  
                  
                  
                  
                  If the decision is made
                     to expand operations globally, the first factor to consider is how
                     to best leverage one’s domestic competencies. Organizations can
                     leverage their distinctive home-country competencies (e.g., brands
                     or cost-effective processes) to enter new markets as a strong competitor.

                  
                  
                  
                  If the organization
                     is an early entrant into the industry in these new markets, its experience
                     and competencies will be a great help in gaining market share, which
                     can provide protection as new rivals enter the market. For example,
                     a successful law firm may realize that it is growing more expert
                     in areas of the law that would be of interest to clients in other
                     countries. Perhaps at first it works only with clients who have business
                     with the organization’s home country. And perhaps it is the first
                     firm in this particular market offering this type of service. This
                     early success can eventually lead to building full-service foreign
                     offices.

                  
                  
                  
                  The success
                     of this strategy may depend on the organization’s understanding
                     of the dynamics of the new market and the laws and culture of its
                     people. Knowing the industry’s competitive dynamics will support
                     marketing and production efforts. Familiarity with culture can support
                     product/service design, hiring and management of workers, and negotiations
                     with suppliers and customers.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Options for Entering Global Markets

            
            
            
            
               
               
               Once the decision has
                  been made to expand globally, the organization must decide how to
                  invest its resources to enter the new market. Factors involve available investment
                  resources, industry type, and desired speed of entry. The first
                  competitor to enter a market will need speed to quickly establish
                  a large market share.

               
               
               
               Basic options for
                  entering a foreign market include

               
               
               
               
                  
                  
                  	
                     
                     
                     Export

                     
                     

                  
                  
                  
                  	
                     
                     
                     Licensing

                     
                     

                  
                  
                  
                  	
                     
                     
                     Franchising

                     
                     

                  
                  
                  
                  	
                     
                     
                     Creation
                        of subsidiaries

                     
                     

                  
                  
                  
                  	
                     
                     
                     Creation
                        of local strategic alliances or joint ventures.

                     
                     

                  
                  

               
               
               
               
               
                  
                  Export

                  
                  
                  
                  
                  Export is a common and
                     relatively inexpensive way to enter a market while maintaining full
                     control. One of the major attractions of the export option is that
                     it requires relatively little investment and internal change to
                     the organization. If the current production facilities can produce
                     for both the domestic and foreign markets, the organization achieves
                     economy of scale. If the organization has the expertise to distribute
                     and sell into the foreign market, it can use or build its own capabilities
                     (e.g., establish new sales divisions and distribution centers).
                     Or it can work with consultants to establish distribution networks.

                  
                  
                  
                  Crafting and Executing Strategy notes
                     that the primary risk with this option is the organization’s ability
                     to be competitive with foreign rivals. Competitive power will be weakened
                     if

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The organization’s
                           manufacturing costs plus transportation costs are higher than those
                           of foreign rivals.

                        
                        

                     
                     
                     
                     	
                        
                        
                        There
                           are adverse currency shifts.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Host
                           countries impose tariffs/trade barriers.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Licensing

                  
                  
                  
                  
                  Licensing is
                     defined in the ASCM Supply Chain
                        Dictionary as “paying a fee for permission to manufacture and
                     sell a product created by another.” Licensing is appealing when
                     an organization has intellectual property (e.g., a patented or trademarked
                     product or process) but does not have the resources to develop the foreign
                     market. The organization receives royalties from the licensee, and
                     the licensee assumes the expenses of using or producing the property
                     and all the market risks.

                  
                  
                  
                  An example might be a manufacturer that
                     has a process for making large pieces of glass used in commercial
                     buildings. Shipping product into a foreign market would be difficult,
                     but the manufacturer could license its process to a host-country
                     glass manufacturer.

                  
                  
                  
                  However,
                     a licensee may steal the intellectual property. Organizations must
                     commit to monitoring and defending their legal rights of ownership,
                     but some countries have weak enforcement.

                  
                  
               
               
               
               
                  
                  Franchising

                  
                  
                  
                  
                  Franchising is similar
                     to licensing but is more appropriate for service and retail businesses.
                     A franchiser sells a brand or a service concept to a foreign business
                     entity. Consultation, training, and perhaps interior and exterior
                     designs may also be included. The franchisee assumes the costs of
                     building and operating the business. Common examples of organizations
                     using franchises to enter a foreign market are express delivery
                     services, employment and staffing agencies, restaurant chains, hotels,
                     mass merchandising retailers, and clothing stores.

                  
                  
                  
                  As in licensing,
                     the franchiser gives up some control over its brand. Franchisees
                     can weaken the brand by delivering poor quality or service. They
                     may also alter the brand when it conflicts with local culture and
                     customer preferences. This has the effect of diluting the power
                     of the brand.

                  
                  
               
               
               
               
                  
                  Subsidiaries

                  
                  
                  
                  
                  A subsidiary is a company
                     that is at least majority-owned by a parent company. This option
                     allows the organization to maintain full control over its investment,
                     but that investment will be larger.

                  
                  
                  
                  Subsidiaries may be created by acquiring
                     an existing business in the foreign country or by developing an
                     entirely new business—a greenfield venture.

                  
                  
                  
                  Acquisitions can be a quick way to enter
                     a market if the acquisition is ready to compete strongly. A poorly
                     performing company will take time and money to build up.

                  
                  
                  
                  Greenfield ventures
                     take time to develop, which can lessen the “first in market” competitive
                     advantage. Greenfield ventures can be an attractive option when

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Building a start-up
                           is cheaper than buying.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           new business does not add excess capacity to the market.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           subsidiary will benefit from the parent company’s reputation or
                           capabilities.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           parent company has sufficient resources to be competitive.

                        
                        

                     
                     

                  
                  
                  
                  Investment risk
                     and potential for reward are higher for subsidiaries than for licensing or
                     franchising. Profits have to be shared only with minority stakeholders
                     (if any).

                  
                  
               
               
               
               
                  
                  Strategic
                     Alliances and Joint Ventures

                  
                  An organization may enter a foreign
                     market by forging a strategic alliance or a joint venture with an
                     organization operating in the host country. The organizations each share
                     some of the risk (including investment) and some of the reward.

                  
                  
                  Collaborations
                     allow the new entrant into the foreign market to benefit from local expertise.
                     By sharing markets, the organizations achieve economies of scale
                     and gain additional access to distribution channels. They also learn
                     from each other. Together, they can present a formidable challenge
                     to rivals.

                  
                  
                  
                  For
                     example, a Taiwanese solar panel manufacturer creates an alliance
                     with an Indian solar panel distributor to enter the Indian market
                     and quickly gain market share. The Taiwanese company may contribute
                     a broader range of products; the Indian company contributes its
                     dealer network.

                  
                  
                  Alliances
                     require the ability to communicate and work with each other, to
                     trust, and to make decisions that benefit both entities. There may
                     be concerns about sharing proprietary technology, for example. Crafting and Executing Strategy warns
                     that a risk of alliances and joint ventures is that the organization
                     may become overly dependent on its foreign partners.

                  
                  
                  Exhibit 1-64 summarizes
                     the advantages and disadvantages of the entry options for foreign
                     markets.

                  
                  
                  
                     
                     
                     
                        
                        
                           
                           Exhibit 1-64: Advantages and Disadvantages of Entry Options for Foreign Markets
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    Entry
                                       Option

                                    
                                 
                                 
                                 	
                                    
                                    Advantages

                                    
                                 
                                 
                                 	
                                    
                                    Disadvantages

                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    Export
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                                          No expenses other than legal and monitoring
                                             costs

                                          

                                       
                                       
                                       	
                                          
                                          Royalties

                                          

                                       
                                       
                                       	
                                          
                                          Minimal business risks

                                          

                                       

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Risk of losing proprietary knowledge

                                          

                                       
                                       
                                       	
                                          
                                          Need to monitor and enforce agreements

                                          

                                       
                                       
                                       	
                                          
                                          Less profit

                                          

                                       

                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    Franchising

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Less cost and fewer assets than owning

                                          

                                       
                                       
                                       	
                                          
                                          Revenue from franchise agreement

                                          

                                       

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Possible damage to brand value and identity
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                                          Control over business and profits

                                          

                                       
                                       
                                       	
                                          
                                          Organizational competencies

                                          

                                       

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Investment and risk increase

                                          

                                       
                                       
                                       	
                                          
                                          Possible conflicts with new culture

                                          

                                       

                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    Strategic alliance/joint venture

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Competitive edge from strengths and expertise
                                             of partner

                                          

                                       
                                       
                                       	
                                          
                                          New competencies

                                          

                                       

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Less control over business and profits

                                          

                                       
                                       
                                       	
                                          
                                          More potential for conflicts

                                          

                                       
                                       
                                       	
                                          
                                          Risk of losing proprietary information

                                          

                                       

                                    
                                 

                              
                           

                        

                     

                  
               
               

            
            

         
         
   
      
         
         
         
         Section E: Environments, Types, and
            Layouts

         
         
         
         
            
            
            
               After completing
                  this section, students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Determine the
                     push-pull decoupling location and manufacturing environment that best fit
                     the operational strategy

                  
                  

               
               
               
               	
                  
                  
                  Compare
                     forecast-driven versus demand-driven strategies

                  
                  

               
               
               
               	
                  
                  
                  Understand the
                     tradeoffs of process choices within the product-process matrix

                  
                  

               
               
               
               	
                  
                  
                  Explain how the
                     variety of products and product volume determine the appropriate
                     manufacturing environment

                  
                  

               
               
               
               	
                  
                  
                  Select process
                     layouts and process types suitable for the manufacturing
                     environment

                  
                  

               
               
               
               	
                  
                  
                  Align process
                     choices and layouts with the product/service life cycle

                  
                  

               
               
               
               	
                  
                  
                  Understand the
                     tradeoffs within the service design matrix, including degree of contact,
                     production efficiency, and opportunity for sales

                  
                  

               
               
               
               	
                  
                  
                  Support ETO or
                     internal change implementation using project management.

                  
                  

               
               

            
            
            
            We start here with push-pull and manufacturing environment
               choices, showing that a key functional and operational strategic decision is to
               determine the decoupling point where actual demand drives the next stages rather
               than forecasts. This decision determines the degree to which the organization’s
               strategy will be forecast-driven versus demand-driven. Each manufacturing
               environment (MTS, MTO, etc.) can be further differentiated by process types and
               layouts. Process types for manufacturing include project, job shop, batch, mass
               customization, assembly line, repetitive, and continuous flow. Manufacturing layouts
               include fixed position, process/functional, cellular/product focus, and assembly
               line. Services also have important design choices related to the degree of contact,
               service production efficiency, and opportunity for sales. These various product or
               service choices need to be the best fit for a given operational strategy and align
               with the overall organizational and business unit strategies. Finally, we address
               project management here since it is so central to the ETO manufacturing
               environment.

            
            

         
         
         
         
   
      
         
         
         
         Push-Pull
            Strategy and Manufacturing Environment

         
         
         
         
            
            
            Here we discuss
               how operations strategy needs to determine whether to be forecast-driven
               or demand-driven and where to locate the push-pull frontier, as
               it is a key driver for the manufacturing environment. Manufacturing
               environments are discussed from the perspective of operations strategy
               and alignment with market and operations needs.

            
            

         
         
         
         
         
            
            
            Push-Pull Operational
               Strategies

            
            
            
            
               
               
               Two basic
                  operational strategies include being forecast-driven or being demand-driven.
                  An organization with different business units might adopt different
                  push-pull strategies for different product types. The choice of
                  how to drive supply and demand planning is also part of a broader
                  supply chain strategy. Suppliers and intermediate customers will
                  often need to support this strategy in their own planning and systems.

               
               
               
               
                  
                  Strategy: Forecast-Driven
                     Enterprise

                  
                  
                  
                  
                  In a forecast-driven enterprise, the
                     manufacturer or service supplier uses a forecast—an estimate of future demand—as
                     the basis of its organizational strategy.

                  
                  
                  
                  When a supply chain works in response
                     to forecasts, it’s called a push system, defined as follows in the ASCM Supply Chain Dictionary:

                  
                  
                  
                  
                     
                     1) In production, the production of items
                        at required times based on a given schedule planned in advance. 2) In
                        material control, the issuing of material according to a given schedule or
                        issuing material to a job order at its start time. 3) In distribution, a
                        system for replenishing field warehouse inventories where replenishment
                        decision making is centralized, usually at the manufacturing site or central
                        supply facility.

                     

                  
                  
                  
                  Everything in a push system is pushed
                     downstream from one point to the next according to schedules based on the
                     forecasts. The supplier delivers components in the amounts determined by the
                     schedule to inventory, where they await use in manufacturing. The plant turns
                     them into finished products and pushes the products to the distribution center
                     or the retailer, where they await an order from downstream.

                  
                  
                  
                  Here is the complicating factor: It is
                     difficult to know what customer requirements will be from day to day, month to
                     month, quarter to quarter, and so on. If a manufacturer knew its customers were
                     going to need 1,000 SKUs (stock keeping units) every Wednesday afternoon, then
                     getting those products to customers at the right time and place would be a
                     matter of simple calculation based upon lead times for production and delivery.
                     The manufacturer would look at the bill of material, determine the lead time for
                     each item listed, and submit schedules to its suppliers.

                  
                  
                  
                  Unfortunately, it’s difficult to
                     predict even the most stable demand—say, for a product like diapers. There is
                     some variability in demand for diapers, even though they aren’t subject to
                     seasonal changes and are in demand in all economic cycles. However, they are
                     subject to the bullwhip effect, which involves the variability at each supply
                     chain stage being magnified at each stage back up the chain due to lack of
                     information on why the variability is occurring. That’s why Procter & Gamble
                     provides vendor-managed inventory (VMI) to Walmart to plan for demand and
                     replenishment of diapers.

                  
                  
                  
                  In
                     situations outside this kind of partnership, forecasting along the supply chain
                     may work like this:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The retailer forecasts demand from
                           parents who purchase diapers.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The wholesaler forecasts demand from
                           all its retailers.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The manufacturer forecasts demand
                           from the wholesale distributors.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The component suppliers forecast
                           demand from manufacturers.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The raw materials suppliers forecast
                           demand from the component manufacturers.

                        
                        

                     
                     

                  
                  
                  
                  The bullwhip effect affects all manner
                     of supply chains that are based on serial forecasting by each independent
                     division or company that touches the product as it travels from raw material to
                     finished good. Communication of little more than orders (failure to communicate
                     actual demand) plus over-reliance on forecasts are root causes of the bullwhip
                     effect. One solution to the bullwhip effect then is better visibility in both
                     directions but especially of promotions, orders to replenish safety stock, and
                     other information on actual demand. Another solution is to rely less on
                     forecasting, which is the purpose of the next strategy discussed.

                  
                  
               
               
               
               
                  
                  Strategy:
                     Demand-Driven Enterprise

                  
                  Since
                     the bullwhip effect is driven by demand forecasts, a solution is
                     to replace the forecasts with actual demand information to the degree
                     this is feasible. This isn’t necessarily a simple matter, but supply
                     chain professionals have developed demand-driven techniques for
                     letting actual orders (not forecasts) drive production and distribution
                     while maintaining strategic buffers of inventory in key locations
                     rather than spreading inventory throughout the system. Demand-driven
                     planning (DDP) and its key ordering method, demand-driven material requirements
                        planning (DDMRP), are
                     central elements of many of these models. DDMRP is defined as “a method
                     for planning material needs that enables a company to build more
                     closely to actual market requirements” (ASCM Supply Chain Dictionary).
                     DDP and DDMRP are discussed more elsewhere.

                  
                  
                  The demand-driven
                        supply network is defined in the ASCM Supply Chain Dictionary as
                     “a situation in which a customer purchase initiates real-time information
                     flows through the supply chain that consequently cause movement
                     of product through the network.” It is type of pull system, which the ASCM Supply Chain Dictionary defines as follows:

                  
                  
                  
                     
                     1)
                        In production, the production of items only as demanded for use
                        or to replace those taken for use. 2) In material control, the withdrawal
                        of inventory as demanded by the using operations. Material is not
                        issued until a signal comes from the user. 3) In distribution, a
                        system for replenishing field warehouse inventories in which replenishment
                        decisions are made at the field warehouse itself, not at the central
                        warehouse or plant.

                     

                  
                  
                  Lean
                     and its subset, just-in-time (JIT), are other important examples
                     of pull systems. These are addressed elsewhere.

                  
                  
                  In the demand-driven
                     supply chain, supply management is focused on customer demand. Instead
                     of manufacturers planning their operations based on factory capacity and
                     asset utilization, the demand-driven supply model uses a customer-centric approach
                     that allows demand to drive supply chain planning and execution—moving the
                     “push-pull frontier,” as it’s called, back up the supply chain at
                     least to the factory but often to first-tier suppliers too. Instead
                     of producing to the forecast and sending finished products to inventory,
                     the production process is based on actual demand information. There
                     is, in other words, no fixed production schedule in a strictly demand-driven
                     supply chain. Product is turned out only in response to actual orders, “on
                     demand,” in other words. This often leads to a decrease in lead
                     times due to the ability to better anticipate incoming orders from
                     the retailer. Even deliveries of raw material are determined using
                     actual demand information. (Note, however, that suppliers may still
                     need to rely on forecasts to determine their production. The art
                     of forecasting remains crucial, even in a demand-driven supply chain.)

                  
                  
                  
                  The challenge in changing
                     from forecast-driven (push) systems to demand-driven (pull) systems
                     is in reducing inventory without also lowering customer satisfaction. When
                     a demand-driven system is set up and managed properly, it can actually enhance
                     customer service while reducing costs. But stockouts are a risk.

                  
                  
                  
                     
                     	
                        
                        In the forecast-push
                           process, the risk is related to the build-up of inventory all along
                           the supply chain. Not only does inventory cost money while it sits
                           in a retail stockroom, distribution center, or preproduction storage
                           area; it runs the risk of becoming obsolete or irrelevant for a
                           number of reasons. In a world of rapid innovation, inventory obsolescence
                           is a real threat. Season closeout sales and discount resellers are
                           ways of clearing out overstock. Magazine distributors destroy huge
                           quantities of monthly magazines when they come back from retail outlets.
                           (Since magazines are inexpensive to produce and destroy compared
                           to their retail price, the distributors would rather destroy ten
                           copies than miss one sale.) Those are the results of producing to
                           forecasts that no one trusts and purposely overstocking in case
                           of unexpectedly high demand.

                        

                     
                     
                     	
                        
                        In
                           the demand-pull model, on the other hand, the risk is that orders
                           will begin to come in above capacity and all along the supply chain
                           there will be expensive activity to run the plant overtime, expedite
                           more and faster transportation, or convince customers to wait or
                           accept a substitute product. (Running short of stock is also a risk
                           in the forecast-driven supply chain. Forecasts can be wrong in either direction.)

                        

                     

                  
                  
                  Demand-driven enterprises
                     therefore establish strategic inventory buffers and monitor the
                     size of those buffers so that throughput can be kept high enough
                     to satisfy most demand while keeping aggregate levels of inventory
                     very low. They also rely more on make-to-order or assemble-to-order
                     whenever feasible.

                  
                  
                  In
                     reality, most organizations pursue a push-pull strategy, and the
                     point where push moves to pull is the key strategic decision. Once
                     that decision has been made, building a demand-driven enterprise
                     can require significant changes in all supply chain processes.

                  
                  
                  The following are some
                     major steps:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Provide access to real demand data along the supply chain for
                                 greater visibility of the end customer.
                              
                           The first
                              requirement is to replace the forecasts with real data. The only
                              supply chain partner with access to these data firsthand is the
                              retailer, and retailers in the past have been no more willing to
                              share business data than any other company. The other partners lack
                              “visibility”—one of the main supply chain principles promoted by
                              ASCM. They simply cannot see what’s going on with the end customer.
                              But visibility is required in a pull system. With point-of-sale
                              scanning or radio frequency identification (RFID), a retailer can
                              transfer customer activity data to its suppliers continuously.
                              Instead of producing to a forecast, manufacturers with immediate
                              signals from the front lines can plan one day’s production runs at
                              the end of the prior day. They produce just enough to replace the
                              sold items.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Establish trust and promote collaboration among supply chain
                                 partners.
                              
                           Collaboration is implied in the sharing of information. But more is
                              at stake than simply sharing sales information. Partners may have to
                              invest in new technology and develop new systems to be able to use
                              the real-time data. With orders going out without a schedule, all
                              processes will have to be altered—warehousing (less storage needed),
                              packaging, shipping, and planning will all be handled differently in
                              the new system. In return for the real-time data and subsequent
                              reduction of inventory, suppliers and distributors have to agree to
                              change their processes in whatever way necessary to make the new
                              system function at the desired level of customer service.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Increase agility of trade partners.
                              
                           Because
                              the inventory buffers will be much reduced in this demand-driven
                              supply chain, the trade partners need to develop agility—the ability
                              to respond to the variability in the flow of orders based on sales.
                              The plant, for example, may have to undergo considerable change if
                              it has to produce several different kinds of products under the new
                              circumstances. When making-to-forecast, a plant can run a larger
                              volume of each product to send to inventory; when making-to-order,
                              the plant may have to produce several different types of products in
                              a day. There will be no room for long changeover times between runs
                              of different products; therefore, equipment, processes, work center
                              layouts, staffing, or siting—or all these things—may have to change
                              to create the capacity required to handle the new system.
                           

                        
                        

                     

                  
                  
                  Gartner’s annual supply
                     chain report (“The AMR Supply Chain Top 25 for 2021”) ranks the
                     top 25 demand-driven supply chains, thereby underscoring the importance of
                     this and other cutting-edge supply chain strategies. A link to this
                     report is provided in the online resource center.

                  
               
               

            
            

         
         
         
         
            
            
            Manufacturing Environments and Push-Pull
               Strategy

            
            
            
            
               
               
               The manufacturing
                  environments are shown in Exhibit 1-65.

               
               
               
               
                  Exhibit 1-65: Demand Management in Different Environments[image: A table comparing demand management characteristics for different manufacturing environments. The table has columns for Engineer-to-Order (ETO), Make-to-Order (MTO), Assemble-to-Order (ATO), and Make-to-Stock (MTS). Under "Orders fulfilled from," ETO indicates "Raw material at supplier’s suppliers," MTO indicates "Some or most of material at supplier," ATO indicates "On-hand subassemblies and raw material," and MTS indicates "Finished goods inventory."]
               
               
               
               
               Production environments are fundamental
                  choices for manufacturing. The type of product and the demand expectations
                  of customers, in most cases, impact the choice of production environment.
                  The optimum production environment is implemented based on the volume,
                  variety, and lead time of the products a company sells.

               
               
               
               Prior to discussing
                  the basic manufacturing environments in more detail, let’s set the stage
                  by first discussing how the push-pull frontier influences the best
                  environment to use.

               
               
               
               
                  
                  Push-Pull and Strategy

                  
                  
                  
                  
                  Customer needs in terms of order winners
                     and order qualifiers and the organization’s strategies, capabilities,
                     and capacity to manage that demand help determine the manufacturing
                     process types and manufacturing environments that are suitable to specific
                     types of products. Operations strategy in this area needs to take
                     into account the inherent demand management characteristics that
                     each manufacturing environment represents. A key issue related to
                     how demand can be managed is the point where actual demand information
                     can be used to pull production rather than needing to push out production
                     based on forecasts. Determining the best point for moving from push
                     to pull is an important operations strategy decision. This location
                     is called the push-pull frontier and it is an example of a decoupling
                     point. According to the ASCM Supply
                        Chain Dictionary, decoupling points (also
                     known as customer order decoupling points or order penetration points)
                     are “the locations in the product structure or distribution network
                     where inventory is placed to create independence between processes
                     or entities. Selection of decoupling points is a strategic decision that
                     determines customer lead times and inventory investment.”

                  
                  
                  
                  The manufacturing
                     environments can be classified according to decoupling points. This
                     is shown in Exhibit 1-66.

                  
                  
                  
                  
                     Exhibit 1-66: Decoupling Points in Service and Manufacturing Industries[image: A table categorizing different manufacturing/service environments and provides detailed examples for each category across various columns. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  Decoupling point selection is a strategic
                     decision that determines customer lead times and inventory investment.
                     This is the point at which the organization, rather than the customer,
                     becomes responsible for determining the timing and quantity of materials to
                     be purchased, made, or finished. This concept of strategic decoupling
                     is being used to broaden the push-pull frontier from a single point
                     to multiple pull points along a supply chain. This creates a system
                     that extends the benefits of pull throughout the network. We can
                     start to see the impact of strategic decoupling points by exploring the
                     manufacturing environments.

                  
                  
               
               
               
               
                  
                  Manufacturing Environments

                  
                  
                  
                  Now let’s take a closer
                     look at each manufacturing environment.

                  
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        
                        Engineer-to-Order (ETO)
                        

                     
                     
                     
                     
                     The ASCM Supply Chain
                           Dictionary defines engineer-to-order
                           (ETO) as follows:

                     
                     
                     
                     
                        
                        Products whose customer
                           specifications require unique engineering design, significant
                           customization, or new purchased materials. Each customer order results
                           in a unique set of part numbers, bills of material, and routings.

                        

                     
                     
                     
                     Because customer product
                        specifications require a unique design, product volume in engineer-to-order
                        environments is low. Generally no two products are alike (i.e., high
                        customer influence over design); therefore, product variety is high. It is
                        not profitable to hold inventory of such products until a customer places an
                        order and the design and specifications have been approved. Examples may
                        include a bridge, a specialty tool or die for use in production, or a custom
                        prosthetic.

                     
                     
                     
                     These items require
                        extensive lead times. The significant design lead time often involves a
                        back-and-forth dialogue between the customer and the supplier or a design
                        firm. Once designs are finalized, there is additional lead time for the
                        purchasing of materials for manufacturing. Assembly and shipping (if
                        applicable) also add to lead time.

                     
                     
                     
                     The key demand management task in the ETO environment is
                        to coordinate information on customers’ product needs with engineering. The
                        key operations strategy decisions relate to investments in systems for
                        validating production feasibility, including reliable cost and lead time
                        estimating as well as technologies for effective sourcing, subcontracting,
                        and project management.

                     
                     
                  
                  
                  
                     
                     Make-to-Order (MTO)

                     
                     
                     The ASCM Supply Chain Dictionary defines make-to-order (MTO) as follows:

                     
                     
                     
                        
                        A
                           production environment where a good or service can be made after
                           receipt of a customer’s order. The final product is usually a combination
                           of standard items and items custom-designed to meet the special
                           needs of the customer. Where options or accessories are stocked
                           before customer orders arrive, the term assemble-to-order is frequently
                           used.

                        

                     
                     
                     
                     Make-to-order
                        produces nothing until a customer order is received. The organization may
                        still carry inventory, but it is in the form of raw materials. Examples
                        may include custom windows or kitchen cabinets.

                     
                     
                     Delivery lead time
                        for MTO includes production, assembly, and shipping, so lead time is
                        fairly long. In some cases, some components might be custom-designed,
                        and this would add some lead time for design. Generally, however,
                        this would not be to the degree required in engineer-to-order. Make-to-order
                        is best when variety is medium to high and volume is low to medium.

                     
                     
                     Demand management
                        in the MTO environment involves determining how much engineering
                        and manufacturing capacity will be necessary in order to meet the
                        needs of future customers. Options or accessories are stocked before
                        a customer order arrives. The ASCM Supply Chain Dictionary defines
                        an option as follows:

                     
                     
                     
                        
                        A
                           choice that must be made by the customer or company when customizing
                           the end product. In many companies, the term option means a mandatory
                           choice from a limited selection.

                        

                     
                     
                     As with ETO, the key demand management
                        task in the MTO environment is to coordinate information on customers’
                        product needs with engineering. Engineering then determines the
                        required materials, manufacturing steps, and cost within the predetermined
                        manufacturing constraints. Therefore, the key operations strategy decision
                        is to determine how flexible the manufacturing equipment and control systems
                        need to be. For example, a custom window manufacturer will have
                        a maximum size window that can be produced.

                     
                  
                  
                  
                     
                     Assemble-to-Order (ATO)

                     
                     
                     The ASCM Supply Chain Dictionary defines assemble-to-order (ATO) as follows:

                     
                     
                     
                        
                        A
                           production environment where a good or service can be assembled
                           after receipt of a customer’s order. The key components (bulk, semi-finished,
                           intermediate, subassembly, fabricated, purchased, packing, and so
                           on) used in the assembly or finishing process are planned and usually
                           stocked in anticipation of a customer order. Receipt of an order
                           initiates assembly of the customized product. This strategy is useful
                           where a large number of end products (based on the selection of options
                           and accessories) can be assembled from common components. This practice
                           is also known as configure-to-order (CTO).

                        

                     
                     
                     ATO is sometimes called
                        build-to-order, finish-to-order, or even package-to-order. Assemble-to-order
                        is much more common than make-to-order these days. Often when people
                        say make-to-order what they really mean (or what is really being
                        done) is assemble-to-order.

                     
                     
                     ATO forecasts standard subassemblies, components,
                        and/or raw materials to keep inventory on hand instead of finished
                        goods.

                     
                     
                     The ASCM Supply Chain Dictionary defines component as follows:

                     
                     
                     
                        
                        The
                           raw material, part, or subassembly that goes into a higher-level
                           assembly, compound, or other item. This term may also include packaging
                           materials for finished items.

                        

                     
                     
                     The finished product is then assembled
                        only upon receipt of a customer order. Some examples include laptops
                        ordered online from a manufacturer or a motorcycle from a dealership.
                        Assembly might include putting components together or completing
                        finish work such as painting.

                     
                     
                     
                     The key inventory is that of components
                        rather than finished product. Since the components are in inventory,
                        the lead time is short, consisting only of assembly and shipping.
                        This results in lower inventory costs than in a make-to-stock environment, because
                        the components can be made into a wide variety of end products that,
                        if all built, would require significantly more inventory overall.
                        Assemble-to-order also reduces risk, because varieties that are
                        not in demand will never be produced. Customers will be involved
                        in assembly decisions only.

                     
                     
                     In the ATO environment, products are high
                        enough in volume with adequate variety to justify making components
                        and subassemblies in advance (i.e., volume is medium to high and
                        variety is low to medium). The key operations strategy tasks are
                        to identify the alternative components and options that customers
                        can order and to be able to determine the cost and required lead
                        time of each configuration. Customers need to be informed about
                        the allowable combinations and get a reliable quote for a delivery date
                        of their finished product.

                     
                  
                  
                  
                     
                     
                     
                        Make-to-Stock (MTS)
                        

                     
                     
                     
                     
                     The ASCM Supply Chain Dictionary defines make-to-stock (MTS) as follows:

                     
                     
                     
                     
                        
                        A
                           production environment where products can be and usually are finished
                           before receipt of a customer order. Customer orders are typically
                           filled from existing stocks, and production orders are used to replenish
                           those stocks.

                        

                     
                     
                     
                     Make-to-stock
                        produces items for inventory based on forecasts of demand. Examples include
                        a can of soup or a clothing store’s t-shirts.

                     
                     
                     
                     Demand management
                        for MTS involves maintenance of finished goods inventories. Customers
                        buy products directly from the available inventory, so customer
                        service is determined by whether the item is in stock or not available.
                        It is important to coordinate the methods for replenishing stock
                        at specific locations between operations and supply chain strategies.
                        The operations strategy for some industries will be to manufacture
                        inventory at economies of scale in just one or a few locations so
                        that the inventory is relatively inexpensive to produce and therefore
                        maintain at multiple supply chain locations. Others will develop
                        regional manufacturing centers and maintain lower overall inventory
                        but develop faster distribution methods. Still other organizations
                        choose a strategy of making MTS products using lean manufacturing
                        (making items only in response to replenishment orders) so they
                        can achieve higher customer service levels with a much lower inventory
                        investment level.

                     
                     
                     
                     Lead
                        time in make-to-stock can be very short, as it is limited to shipping.
                        A variety of methods can be used to ship or to position the inventory
                        closer to the customer. Customers are not able to make design decisions
                        but may indirectly influence designs of future products or product
                        enhancements. This strategy entails high inventory costs.

                     
                     
                  
               
               
               
               
                  
                  Summary of Operations Strategy by Environment

                  
                  
                  
                  The key operations
                     strategy considerations for each environment are summarized in Exhibit 1-67.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-67: Operations Strategy Considerations in Each Environment
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            Hybrids and
               Subtypes

            
            
            
            
               
               
               In addition to the basic
                  manufacturing environments, a number of methods work to achieve
                  the benefits of more than one method or to remove the limitations
                  of a method. Often these methods require more mature supply chain
                  management networks and may involve advanced production methods
                  or flexible equipment and flexible workers. Examples of such environments
                  include configure-to-order, mass customization, postponement, package-to-order,
                  and remanufacturing.

               
               
               
               
                  
                  Configure-to-Order

                  
                  
                  
                  
                  Configure-to-order (CTO) has the same
                     lead time as assemble-to-order, but it allows customers to configure
                     a product, selecting from various features and options. This results
                     in the potential for entirely unique configurations that have not
                     been produced before. The lack of design time required reduces the
                     lead time to nearly equal to that in a make-to-order environment.
                     Unlike assemble-to-order, the components may not be manufactured
                     until the order is received, but typically they are based on existing designs.
                     Components common to all units can be produced in advance so they
                     are available to assemble-to-order once the unique components or
                     assemblies are available.

                  
                  
               
               
               
               
                  
                  Mass Customization

                  
                  
                  
                  
                  Mass
                     customization is an attempt to serve markets that desire both high
                     volume and high variety. The ASCM
                        Supply Chain Dictionary defines mass
                        customization as follows:

                  
                  
                  
                  
                     
                     The use of mass
                        production techniques to create large volume of products in a wide variety.
                        This strategy keeps production costs low while enabling customized
                        output primarily by utilizing postponement or delayed differentiation.

                     

                  
                  
                  
                  In mass customization,
                     customers are allowed some degree of customization, while manufacturing
                     produces the products at nearly the same cost as that of a high-volume process.
                     Mass customization is usually considered to be a subset of ATO and
                     CTO because the customer is choosing among previously manufactured
                     or purchased options. Lead times can, however, be longer than for
                     ATO or CTO. Dell uses mass customization to build computers, waiting
                     to order components from its suppliers until orders are received,
                     thus adding purchasing lead time to delivery lead time. Dell keeps
                     lead times short and costs low by getting rapid deliveries of just
                     the needed components from suppliers who bear the cost of holding
                     the inventory.

                  
                  
               
               
               
               
                  
                  Postponement

                  
                  On the other end of the
                     scale is postponement, also called feature postponement. The ASCM Supply Chain Dictionary defines postponement as follows:

                  
                  
                  
                     
                     A product design
                        or supply chain strategy that deliberately delays final differentiation
                        of a product (assembly, production, packaging, tagging, etc.) until
                        the latest possible time in the process. This shifts product differentiation
                        closer to the consumer to reduce the anticipatory risk of producing
                        the wrong product. The practice eliminates excess finished goods
                        in the supply chain. This strategy is sometimes referred to as delayed
                        differentiation.

                     

                  
                  
                  
                  Postponement
                     is an assemble-to-order strategy that often performs final assembly
                     in a distribution center because the assembly usually does not require
                     specialized equipment or extensive manufacturing expertise. This
                     might involve putting a country-specific power supply in a unit
                     or labeling boxes for a specific language. It could also involve
                     shipping units by air with no individual packaging and adding the bulky
                     packaging at the distribution center, which is what Hewlett Packard
                     does. To the degree that high volumes can be output at a low cost
                     per unit, this can also be considered a type of mass customization.

                  
                  
                  Postponement can also
                     be used to reduce manufacturing costs by producing generic versions
                     in high volume and delaying the final configuration much closer
                     to the customer. Household paint is an example of this approach.
                     Paint types such as gloss, silk, and flat are made without coloring.
                     The customer chooses a color at the retail location, where the final
                     manufacturing steps are done: Colored inks are added to create the
                     specific shade, and the product is shaken to mix the paint.

                  
                  
                  Benefits of feature
                     postponement include

                  
                  
                  
                     
                     	
                        
                        Reduction
                           in inventory

                        

                     
                     
                     	
                        
                        Lower
                           cost of production

                        

                     
                     
                     	
                        
                        Improved
                           response time to customer requests.

                        

                     

                  
                  
                  This technique requires a high amount of
                     cooperation and data transfer across the supply chain.

                  
               
               
               
               
                  
                  Modular Design

                  
                  
                  
                  
                  Modular design is an
                     approach that subdivides a product/process into smaller parts that
                     can be independently created and then assembled, which provides
                     the customer with more options at an affordable manufacturing cost.
                     The ASCM Supply Chain Dictionary defines the following
                     related terms:

                  
                  
                  
                  
                     
                     Modular
                           design strategy: The
                        strategy of planning and designing products so that components or
                        subassemblies can be used in current and future products or assembled
                        to produce multiple configurations of a product. Automobiles and personal
                        computers are examples of modular designs.

                     
                     Modularization: In product development, the
                        use of standardized parts for flexibility and variety. This permits
                        product development cost reductions by using the same item(s) to
                        build a variety of finished goods. Modularization is the first step in
                        developing a planning bill of material process.

                     

                  
                  
                  
                  If you were to compare
                     modular versus nonmodular construction, in most instances modular
                     design is more expensive but diagnosis and repair are easier. Another
                     benefit of modular design is the reduction of the number of parts
                     at final assembly. For this reason, assemble-to-order is often made
                     more economical using a modular design.

                  
                  
                  
                  The flexible assembly system was developed
                     using modular design and group technology concepts. The ASCM Supply Chain Dictionary defines group technology (GT) as follows:

                  
                  
                  
                  
                     
                     An
                        engineering and manufacturing philosophy that identifies the physical
                        similarity of parts (common routing) and establishes their effective
                        production. It provides for rapid retrieval of existing designs
                        and facilitates a cellular layout.

                     

                  
                  
               
               
               
               
                  
                  Package-to-Order

                  
                  
                  
                  
                  Package-to-order
                     is a type of assemble-to-order that uses postponement to delay packaging
                     items produced and stored in bulk until orders for specific package
                     sizes are received. The ASCM Supply Chain Dictionary defines package to order as follows:

                  
                  
                  
                  
                     
                     A production environment
                        in which a good or service can be packaged after receipt of a customer
                        order. The item is common across many different customers; packaging
                        determines the end product.

                     

                  
                  
               
               
               
               
                  
                  Remanufacturing

                  
                  
                  
                  
                   Remanufacturing is defined in
                     the ASCM Supply Chain Dictionary as follows:

                  
                  
                  
                  
                     
                     1)
                        An industrial process in which worn-out products are restored to
                        like-new condition. In contrast, a repaired product normally retains
                        its identity, and only those parts that have failed or are badly
                        worn are replaced or serviced. 2) The manufacturing environment
                        where worn-out products are restored to like-new condition.

                     

                  
                  
                  
                  Remanufacturing is
                     an aspect of reverse logistics. Materials may be reused and recycled
                     from worn-out products. Caterpillar resells refurbished bulldozers
                     and other industrial products in this way.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Aligning Manufacturing with Market/Operations
               Needs

            
            
            
            
               
               
                Manufacturing strategy is defined
                  in the ASCM Supply Chain Dictionary as
                  follows:

               
               
               
               
                  
                  A
                     collective pattern of decisions that acts upon the formulation and
                     deployment of manufacturing resources. To be most effective, the
                     manufacturing strategy should act in support of the overall strategic
                     direction of the business and provide for competitive advantages
                     (edges).

                  

               
               
               
               The manufacturing strategy
                  is focused on ensuring that the correct product/service is supplied
                  in the correct volume with the required availability and quality.
                  Operations must design its processes to fulfill these needs with
                  speed, dependability, flexibility, quality, and cost efficiency.

               
               
               
               Optimally, operations
                  processes should be aligned with the organization’s position in the
                  product-process matrix, shown in Exhibit 1-68.
                  It could also be called a volume-variety matrix because these factors
                  make up the two axes on the matrix. This matrix was developed by
                  Hayes and Wheelwright in 1979 as a tool for organizations to coordinate
                  their marketing and manufacturing functions so they could achieve strategic
                  objectives and make well-considered changes in strategic direction.

               
               
               
               
               
                  Exhibit 1-68: Product-Process Matrix and Manufacturing Environments[image: The diagram serves to illustrate the relationship between the variety of products and the volume of production in different manufacturing environments. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               In this matrix, the
                  vertical axis describes the variety among products that operations has
                  the capability to produce (or the distinct services it can perform).
                  At the high end, we would see a business that produces products
                  that are distinctly different from each other. For example, no airport
                  is like any other airport; it requires design and engineering for
                  its unique environment. At the low end is a windshield wiper manufacturer.
                  There can be many wiper models, but all wipers within a model are identical.

               
               
               
               The horizontal axis
                  refers to the volume that operations has the capability to produce. At
                  the low end (to the left) are operations that produce only a few
                  items in a period. Think about an architectural firm that may complete
                  only one major project each year. At the high end (to the right)
                  are operations that produce great quantities of items. Imagine a
                  large petroleum processor turning out gasoline continuously.

               
               
               
               The diagonal line
                  indicates the fit between capabilities to produce variety and volume. Operations
                  that are above or below the diagonal line will probably not be competitive. Those
                  above the line have the capability to produce more than they will
                  ever need to; they will be inefficient and have higher costs. The
                  ones below the line are underusing their capacity and producing
                  less than they can with their technology.

               
               
               
               Note the three scales
                  on the left of the exhibit. These show how customer requirements
                  and inherent product or service characteristics will help determine which
                  manufacturing environment is needed.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                           Customer lead time.
                           
                        When
                           customers request fully engineered or substantially customized products
                           or services, they have an expectation that lead times will be long.
                           Customers expect much shorter lead times for assembled or stocked
                           items.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Tasks.
                           
                        The inherent
                           engineering and manufacturing tasks required to make a product or
                           service can be anywhere from diverse and complex to repeated and
                           divided, which will dictate the most efficient manufacturing
                           process.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Frequency.
                           
                        The frequency
                           with which units can be produced will strongly impact their cost, so
                           there will be an optimum manufacturing method for a given type of
                           product.
                        

                     
                     

                  
                  

               
               

            
            

         
         
   
      
         
         
         
         Product-Process
            Matrix

         
         
         
         
            
            
            Here we look
               in detail at the product-process matrix, which compares volume versus variety
               and helps determine optimal manufacturing environments, types, and
               layouts.

            
            

         
         
         
         
         
            
            
            Product-Process
               Matrix

            
            
            
            
               
               
               In order to gain competitive
                  advantage, an organization or business unit chooses an overall philosophy,
                  manufacturing environment, manufacturing process, and process layout
                  that is best suited to the expectations of its targeted customer
                  segments and to the products it will produce. The ASCM Supply Chain Dictionary defines
                  these terms as follows:

               
               
               
               
                  
                  Manufacturing philosophy: The set of guiding principles,
                     driving forces, and ingrained attitudes that helps communicate goals,
                     plans, and policies to all employees and that is reinforced through
                     conscious and subconscious behavior within the manufacturing organization.

                  
                  Manufacturing environment: The framework in which manufacturing
                     strategy is developed and implemented. Elements of the manufacturing
                     environment include external environmental forces; corporate strategy;
                     business unit strategy; other functional strategies (marketing,
                     engineering, finance, etc.); product selection; product/process
                     design; product/process technology; and management competencies.
                     The manufacturing environment description often refers to whether a
                     company, plant, product, or service is make-to-stock, make-to-order,
                     or assemble-to-order.

                  
                  Manufacturing process: The series of operations
                     performed upon material to convert it from the raw material or a
                     semifinished state to a state of further completion. Manufacturing
                     processes can be arranged in a process layout, product layout, cellular
                     layout, or fixed-position layout. Manufacturing processes can be planned
                     to support make-to-stock, make-to-order, assemble-to-order, and
                     so forth, based on the strategic use and placement of inventories.

                  
                  Facility layout: Describes where machines
                     and utilities will be located in a facility as well as the arrangement
                     of processes.

                  

               
               
               
               Organizations with
                  many business units or diverse product families might have different
                  arrangements for different products.

               
               
               
               An understanding of
                  the key principles of executing activities is necessary for effective operations
                  strategy and management. These principles are influenced by the manufacturing
                  philosophy policies that determine how the actual work will be accomplished,
                  such as push versus pull environments.

               
               
               
               By the time the
                  organization has gotten to the point of execution, it is assumed
                  that the decisions have been made (involving the right people) regarding
                  the type of manufacturing choices the organization will follow.
                  These decisions then translate the strategy into action. It is essential
                  that the execution plan supports the organization’s competitive
                  strategy.

               
               
               
               These philosophy and process
                  choices are translated into critical early design tactics. The key
                  to making good decisions lies in understanding the relationship
                  between the tactics, because each decision cascades down through
                  the operational processes. For example, the choices are framed by
                  customer expectations about order fulfillment lead times. These
                  expected lead times range from very long to very short.

               
               
               
               Exhibit 1-69 reviews
                  the manufacturing environments, process types, and process layouts
                  in the product-process matrix. Note how these environments, process
                  types, and layouts are interrelated to some degree based on the
                  volume of production that is needed versus the variety of items
                  that need to be manufactured. The scale goes from high variety,
                  low volume to low variety, high volume.

               
               
               
               
                  Exhibit 1-69: Manufacturing Environments and Production Process Types[image: A matrix representing the relationship between product variety and volume in different manufacturing environments and processes. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               Variety might be described
                  as the degree of customer influence over design. For example, building
                  construction is engineer-to-order (ETO) and the customer has a say in
                  everything from the concept to the details. This construction example
                  also shows how a given environment tends to promote a likely process
                  type and layout. For building construction this is typically the
                  project process type and a fixed position layout (meaning that the
                  thing being made generally stays in one place).

               
               
               
               Conversely, the high-volume,
                  low-variety end of the scale has make-to-stock (MTS), which offers
                  no direct customer influence over design (except for future models).
                  This is done in part to enable the product to be mass-produced.
                  Within the MTS category, some products will be mass-produced on
                  a line process type such as at a soda bottling facility, while others
                  will use the continuous process type. For example, a gas refinery is
                  a continuous process type because materials flow without stopping
                  through the refinement process. Both the soda bottling facility
                  and the gas refinery might use a product-based layout, which is
                  one that is designed to work with only a limited range of products.
                  In similar ways, many hybrid systems might be developed using different combinations
                  of these elements.

               
               
               
               Exhibit 1-69 also
                  shows a few other scales:

               
               
               
               
                  
                  
                  	
                     
                     
                     Customer lead time
                        tends to be very long for high-variety, low-volume production, often
                        because engineering designs need to be made. This lead time becomes shorter
                        and shorter as variety is reduced and volume is increased. Items
                        that can be sold from stock have only ordering and shipping time
                        as their lead time.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Tasks
                        are diverse and complex at the high-variety, low-volume end, as
                        one might expect in building unique items or items in small batches.
                        Tasks at the low-variety, high-volume end tend to be repetitive
                        and are divided up into efficient groupings.

                     
                     

                  
                  
                  
                  	
                     
                     
                     There
                        are three general categories of process types related to process
                        frequency: project, intermittent, and flow. Projects have project
                        scheduling, which means they proceed on their own custom schedules.
                        Intermittent processes include work center and batch process types,
                        and these are items best made in lots or batches. Flow processes
                        include line and continuous manufacturing, and these are processes
                        that ideally never stop, such as a bottling line.

                     
                     

                  
                  

               
               
               
               External influences,
                  organizational strategy, the operations business plan, and customer
                  and product characteristics will determine which combination of
                  these elements will be the most efficient and effective for a given
                  product or product family. In some cases, however, there may be
                  more than one acceptable way to proceed, in which case senior operations
                  management will need to determine the costs and benefits of each
                  alternative. The ability to use existing plants and equipment may
                  be a factor in the decision, but, in other cases, new capital investments
                  may provide the best long-term return on investment.

               
               

            
            

         
         
         
         
            
            
            Manufacturing
               Environment Strategy

            
            
            
            
               
               
               Exhibit 1-70 shows
                  the relationship of product variety to product volume, listing only the
                  basic manufacturing environments and the hybrid method, mass customization. (This
                  method is intended to enable both high variety and high volume.)
                  The interplay of volume and variety strongly impacts the cost of
                  production. For example, higher volumes can be produced at a low
                  cost per unit, because the high volume will justify investments
                  in specialized manufacturing equipment that can operate at a faster
                  rate than more generalized equipment.

               
               
               
               
                  Exhibit 1-70: Manufacturing Environments by Volume and Variety[image: The graph represents how different manufacturing strategies align with varying levels of product variety and volume, helping to understand the appropriate strategy for different production scenarios. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               The manufacturing
                  environment must respond to two factors: the variety of products it
                  creates and the volume of its output.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                           Variety.
                           
                        How unique
                           is the product produced? How much say does the customer have over the
                           product design? At the high end of the scale is a product that has a
                           long lead time to the customer, is complex, and is unique to the
                           customer’s needs (the definition of a project). At the low end is a
                           product that is produced quickly and repeatedly or in a continuous
                           production stream. At the high end of variety is a communications
                           satellite—highly technical, produced one at a time. At the low end are
                           wood screws of a specific size (the exact product is always the
                           same).
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Volume.
                           
                        How many
                           units are being produced? The communications satellite is at the low end
                           of the volume range; it may take months to create a single satellite.
                           The wood screws would be at the high end of the volume axis; they are
                           manufactured in lots of thousands.
                        

                     
                     

                  
                  

               
               
               
               The manufacturing environment
                  chosen should reflect the organization’s strategic priorities related
                  to its generic performance objectives (speed, dependability, flexibility,
                  quality, and cost), since these priorities are the key to competing
                  effectively in a market with current resources. Prioritizing generic
                  performance objectives creates tradeoffs. Although all objectives
                  are important to some degree, some will be more critical to the
                  organization’s success than others, based on the needs of key customer
                  segments. To achieve one objective, organizations typically must
                  concede some ground on another objective. An operation can reduce
                  cost or increase speed, but at a certain point this may affect its
                  ability to deliver quality. The reverse is true as well. Ultimately,
                  there will be tension between the organization’s objectives and
                  its resources (e.g., time, money, people).

               
               
               
               Needing to make decisions
                  that involve tradeoffs is very common in operations and supply chain
                  management. The task of operations strategy and management is to
                  find ways to manage the tension between objectives and increase
                  efficiency without decreasing service, perhaps through technology
                  or other structural changes. Methods for managing the various tradeoffs
                  include the integrated measurement model and the balanced scorecard.
                  The idea is to interconnect overall objectives, strategies, and measurements.
                  Decisions involving tradeoffs should be guided by what best aligns with
                  business and supply chain strategy. Decision making can be facilitated
                  by asking the right questions, such as “If we agree to make decision
                  X, will it enhance the business in terms of strategy Y?”

               
               
               
               Let’s use our case
                  study organizations to look at how the production environment can affect
                  the weighting of the performance objectives.

               
               
               
               
                  
                  
                  	
                     
                     
                      ETO. The
                        shipbuilder has an ETO environment. Each order takes a significant amount
                        of time to complete and varies significantly in design and specifications from
                        other orders. In this environment, performance related to quality
                        and flexibility are important. Performance related to controlling
                        costs on expensive and lengthy projects will also be important.

                     
                     

                  
                  
                  
                  	
                     
                     
                      MTO. The commercial door manufacturer
                        allows customers to select materials and set custom sizes for various
                        door dimensions. The organization does not begin production until
                        the customer places an order. The manufacturer will probably emphasize
                        performance that allows it to respond to orders quickly without degrading
                        quality. If they use the same production line for MTO and MTS, the
                        MTO orders will be assigned priority for processing. Production
                        will calculate and allocate capacity for custom orders. The organization
                        may instead create a separate production line and assign their highest
                        skilled workers to MTO orders so they can build quality custom doors
                        with a faster-than-average lead time as their core strategy driver.
                        The MTO line would be measured using order-to-delivery lead time
                        and number of defects/returns. The MTS line would be measured by
                        dependability and cost.

                     
                     

                  
                  
                  
                  	
                     
                     
                      ATO. The
                        owner of the hotel chains contracts with a single supplier who assembles
                        gift baskets for the different hotel brands. The supplier maintains inventory
                        of all the different products that are included as well as different
                        baskets and branded outer packaging. When the hotel group submits
                        an order, the supplier assembles the designated baskets and ships
                        them. For this company, speed and dependability are of paramount
                        importance. The hotel group is the supplier’s largest customer,
                        and it needs to keep this major customer happy.

                     
                     

                  
                  
                  
                  	
                     
                     
                     MTS. The motorbike manufacturer
                        makes-to-stock, determining production schedules by demand forecasts.
                        The manufacturer probably focuses on cost performance primarily,
                        followed by quality and flexibility (since it produces a number
                        of models in the same facilities). An emphasis on developing a multiskilled workforce
                        can help address both quality and flexibility while keeping costs
                        low.

                     
                     

                  
                  

               
               
               
               Organizations choose manufacturing
                  environments depending on the products manufactured. Competitive
                  advantages occur if an organization can move toward both more volume
                  and more variety at the same time. Postponement opportunities could exist
                  to manufacture generic units in bulk and then add variety in a secondary manufacturing
                  process located nearer to the customer, promoting an ATO strategy. Going
                  a step further, mass customization could be used to enable both
                  a high degree of variety and high volume. The manufacturer is able
                  to design a moderately unique product by using a platform common
                  to multiple products and to produce those products at a fairly high
                  volume. The computer manufacturer Dell is an example. There are
                  few manufacturers, however, who have been able to master this environment
                  profitably.

               
               
               
               Sometimes an organization
                  can gain a competitive advantage by creating a mixed-mode manufacturing
                  environment. In mixed-mode environments, some high-volume products
                  and some high-variety products are made within the same organization
                  but in different manufacturing environments (as is the case in the
                  custom door manufacturer case study).

               
               
               
               
                  
                  Lead Time

                  
                  
                  
                  
                  In addition
                     to the basic product characteristics, lead time is another strong differentiator
                     for manufacturing environment. The ASCM
                        Supply Chain Dictionary defines delivery
                        lead time as “the time from the receipt of a customer order
                     to the delivery of the product.” The customer may also include some
                     time on their end to prepare the order once the decision to purchase
                     has been made, but the supplier cannot control this component of
                     lead time.

                  
                  
                  
                  Exhibit 1-71 shows
                     the basic elements that add to lead time in each of the basic manufacturing
                     environments. Note that

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Raw material inventory includes purchased
                           components.

                        
                        

                     
                     
                     
                     	
                        
                        
                        WIP (work-in-process)
                           inventory includes manufactured components that will later be assembled.

                        
                        

                     
                     
                     
                     	
                        
                        
                        FG inventory is
                           finished goods inventory.

                        
                        

                     
                     

                  
                  
                  
                  
                     Exhibit 1-71: Lead Time per Manufacturing Environment[image: A flowchart illustrating lead times for different manufacturing strategies: Engineer-to-order, Make-to-order/configure-to-order, Assemble-to-order, and Make-to-stock. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  Summing
                     the lead time for each component results in a cumulative lead time
                     that needs to be compared to the customer’s requested or expected
                     delivery date (which could be immediate, as in the case of retail).
                     While customers desire the shortest lead time possible, their expectations
                     can be managed based on the types of activities (e.g., design work)
                     that are necessary to make the product variety they desire. That
                     is, customer expectations for what is an acceptable lead time will
                     be specific to a given competitive strategy, industry, and/or product
                     type. Customer lead time expectations can be measured using customer tolerance time, which the ASCM Supply Chain Dictionary defines as “the
                     amount of time potential customers are willing to wait for the delivery
                     of a good or a service.”

                  
                  
                  
                  Strategic
                     choices related to manufacturing environment, facility locations,
                     and so on need to enable meeting these industry- or product-specific
                     expectations. Or a given competitive strategy might be used to reshape
                     these expectations (i.e., designing an MTO version of an MTS product
                     as a differentiation point might work if lead time expectations
                     can be managed using marketing/customer service).

                  
                  
                  
                  The ASCM Supply Chain Dictionary defines many types
                     of lead times, such as the following.

                  
                  
                  
                  
                     
                     Supplier lead time: The amount of time that normally
                        elapses between the time an order is received by a supplier and
                        the time the order is shipped.

                     
                     Procurement
                           lead time: The time required
                        to design a product, modify or design equipment, conduct market
                        research, and obtain all necessary materials. Lead time begins when
                        a decision has been made to accept an order to produce a new product and
                        ends when production commences.

                     
                     Purchasing
                           lead time: The total
                        lead time required to obtain a purchased item. Included here are
                        order preparation and release time; supplier lead time; transportation
                        time; and receiving, inspection, and put-away time.

                     
                     Manufacturing lead time: The total time required to
                        manufacture an item, exclusive of lower-level purchasing lead time.
                        For make-to-order products, it is the length of time between the
                        release of an order to the production process and shipment to the
                        final customer. For make-to-stock products, it is the length of
                        time between the release of an order to the production process and
                        receipt into inventory. Manufacturing lead time includes order preparation
                        time, queue time, setup time, run time, move time, inspection time,
                        and put-away time.

                     

                  
                  
                  
                  One basic determinant of necessary lead
                     time is the level of involvement the customer requires during design,
                     manufacturing, or assembly, but product volume and variety also
                     play a strong role. Low-volume items are cost-prohibitive to produce
                     in advance and so often require longer lead times. Similarly, customized
                     items or allowing for design flexibility will require longer lead
                     times, while standardized items will shorten lead times.

                  
                  
                  
                  Another influence
                     on lead time is proximity to the customer, which is why some auto parts
                     manufacturers locate their plants right next to the auto plant that
                     uses the parts. A distribution network with a distribution center
                     near customers is another way to provide flexibility in the manufacturing
                     model chosen while still satisfying customer lead time expectations.

                  
                  
               
               
               
               
                  
                  Summary

                  
                  
                  
                  Exhibit 1-72 provides
                     a summary of the key points on each manufacturing environment.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-72: Common Environment Characteristics
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         Determining
            Process Type and Layout

         
         
         
         
            
            
            Here we discuss
               the process types and layouts in detail, including how different layouts
               may be more appropriate at different points in the product life
               cycle. A discussion of related tradeoffs is included.

            
            

         
         
         
         
         
            
            
            Process Types

            
            
            
            
               
               
               Once the
                  product offerings are determined by sales and marketing based on
                  the firm’s strategic and business planning, then production must
                  identify which processes are going to be employed to create each
                  product and/or product line. Exhibit 1-73 shows the
                  manufacturing process types.

               
               
               
               
                  Exhibit 1-73: Manufacturing Process Types[image: A graph depicting manufacturing process types arranged by product variety and volume, showing the relationship between project, work center, batch, line, and continuous manufacturing processes.]
               
                  Go to long description.
                  

               
               
               
               
               Each manufacturing
                  system aligns the choice of production process with the product being
                  manufactured. Each process type fits the nature of the product,
                  the complexity of its inputs like the number of parts (on the vertical
                  axis), the rate of production (on the horizontal axis), and the
                  variety and volume of outputs (ranging from high to low) and is
                  associated with certain master planning actions.

               
               
               
               
                  
                  Project Process Type

                  
                  
                  
                  
                  Buildings,
                     ships, aircraft, and other large, complex deliverables are produced
                     using project manufacturing. Whenever the product is primarily made
                     at one site, is unique, and has a deadline for completion, project
                     management techniques are recommended. Project management and a
                     key project management tool for scheduling called a Gantt chart
                     are defined in the ASCM Supply Chain
                        Dictionary as follows:

                  
                  
                  
                  
                     
                     Project management: The use of skills and knowledge
                        in coordinating the organizing, planning, scheduling, directing,
                        controlling, monitoring, and evaluating of prescribed activities
                        to ensure that the stated objectives of a project, manufactured
                        good, or service are achieved.

                     
                     Gantt chart: The earliest and best-known
                        type of planning and control chart. It is especially designed to
                        show graphically the relationship between planned performance and
                        actual performance over time. The Gantt chart is named after its originator,
                        Henry L. Gantt, and is used for (1) machine loading, in which one horizontal
                        line is used to represent capacity and another to represent load
                        against that capacity, or (2) monitoring job progress, in which
                        one horizontal line represents the production schedule and another
                        parallel line represents the actual progress of the job against
                        the schedule in time.

                     

                  
                  
                  
                  
                     Exhibit 1-74: Gantt Chart[image: A Gantt chart displaying a project timeline with tasks, durations, start and finish dates, and predecessors. The chart is divided into two main sections: a table on the left and a timeline on the right.]
                  
                  
                  
                  
                  Project
                     management has two key elements that differentiate it from normal operations:
                     It is time-delimited and it produces unique deliverables. All projects
                     need an end date, and specialized teams form for the express purpose
                     of completing projects. The deliverables are unique, meaning that
                     they require custom designs and, in the case of buildings, need
                     to be adapted to their environment. Project management can efficiently
                     manage costs and schedules by ensuring that the project manager controls
                     the scope (what will and will not be done).

                  
                  
               
               
               
               
                  
                  Intermittent Process Types

                  
                  
                  
                  
                  The ASCM Supply Chain Dictionary defines intermittent production as

                  
                  
                  
                  
                     
                     a
                        form of manufacturing in which the jobs pass through the functional
                        departments in lots, and each lot may have a different routing.

                     

                  
                  
                  
                  Intermittent process
                     types are useful when there are many product design variants that
                     have different process requirements and therefore have unbalanced
                     workflows between work centers. Both equipment and workers need
                     to be flexible enough to perform this varied type of work. In other
                     words, general purpose equipment is often needed instead of specialized
                     units. Order quantities are also typically variable, meaning that
                     some job runs will be longer than others.

                  
                  
                  
                  The time from when an order starts work
                     to when it is complete is often very long, and this combination
                     of unbalanced workflows, different-sized orders, and long throughput
                     times typically makes scheduling production (called production activity control)
                     and inventory control complex. It is difficult to schedule equipment capacities,
                     and bottlenecks can form in different places. Issues with scheduling
                     or capacity control result in a high amount of work-in-process inventory.
                     These processes typically require longer lead times, in part because
                     of extensive material handling. Benefits include the flexibility
                     to change order quantities or orders quickly and the relative ease
                     of introducing new products.

                  
                  
                  
                  Intermittent processes might use fixed-position,
                     functional, or cellular layouts. Two types of intermittent manufacturing
                     are work center and batch.

                  
                  
                  
                  
                     
                     
                     
                        Work
                           Center
                        

                     
                     
                     
                     
                     The work center
                        process type, also called job shop or intermittent manufacturing,
                        is organized around similar processes and usually involves smaller
                        lots or batches. Work centers are production areas that are grouped
                        by function, such as all lathes in one area and all sanding in a
                        different work area. Products are routed between work centers in
                        odd patterns depending on what process needs to be done next. The emphasis
                        in planning is to have fast changeovers with skilled, flexible labor.

                     
                     
                  
                  
                  
                     
                     
                     
                        Batch
                        

                     
                     
                     
                     
                     The batch process
                        type, also called batch flow or lot manufacturing, is a version
                        of intermittent manufacturing for higher production volume. Lots
                        or batches are larger, and the flow between the chain of activities
                        is optimized to minimize distances traveled between workstations.
                        The emphasis in planning is to have longer production runs and fewer
                        changeovers.

                     
                     
                  
               
               
               
               
                  
                  Flow Process Types

                  
                  
                  
                  
                  Manufacturing items
                     with relatively high volumes and low variety tends to lend itself to
                     flow manufacturing. The ASCM Supply Chain Dictionary defines
                     flow terminology as follows:

                  
                  
                  
                  
                     
                     Flow processing: In process systems development,
                        work flows from one workstation to another at a nearly constant
                        rate and with no delays. When producing discrete (geometric) units,
                        the process is called repetitive manufacturing; when producing non-geometric
                        units over time, the process is called continuous manufacturing.
                        A physical-chemical reaction takes place in the continuous flow
                        process.

                     
                     Flow shop: A form of manufacturing organization
                        in which machines and operators handle a standard, usually uninterrupted,
                        material flow. The operators generally perform the same operations
                        for each production run. A flow shop is often referred to as a mass
                        production shop or is said to have a continuous manufacturing layout. The
                        plant layout (arrangement of machines, benches, assembly lines,
                        etc.) is designed to facilitate a product flow. Some process industries
                        (chemicals, oil, paint, etc.) are extreme examples of flow shops.
                        Each product, though variable in material specifications, uses the
                        same flow pattern through the shop. Production is set at a given
                        rate, and the products are generally manufactured in bulk.

                     

                  
                  
                  
                  Flow manufacturing
                     has standardized products. Work centers are arranged in the sequence
                     in which they will be used, so the product flows directly from work
                     center to work center. The time it takes to move between work centers
                     is the same by design, so processing is constant. The equipment
                     used is more specialized, allowing higher volumes but less variety
                     to be produced. The equipment is usually designed to make only specific
                     products, and new products typically require new equipment. The capacity
                     of the line is fixed and difficult to alter. The material flow between workstations
                     is often automated, meaning that work-in-process (WIP) inventory
                     is low (and very predictable) as are throughput times. The low amount
                     of WIP inventory means that lead times are short. This makes production
                     activity control and inventory management straightforward.

                  
                  
                  
                  These processes
                     can make only a limited range of products, but the process generates large
                     economies of scale. A family of products that can be produced on
                     a given line or continuous flow needs to be in high enough demand
                     to justify the large capital investment. Often organizations can
                     reduce labor costs to compensate for the much larger capital expense.

                  
                  
                  
                  Flow processes use
                     a product-based layout. Two types of flow processes include line and
                     continuous.

                  
                  
                  
                  
                     
                     
                     
                        Line
                        

                     
                     
                     
                     
                     The line process
                        type, also called repetitive flow or line flow, is used when the products
                        being produced are discrete units, like cans of soda or cars. The ASCM Supply Chain Dictionary defines some related
                        terms as follows:

                     
                     
                     
                     
                        
                        Discrete
                              manufacturing: The production
                           of distinct items such as automobiles, appliances, or computers.

                        
                        Repetitive manufacturing: The repeated production of
                           the same discrete products or families of products. Repetitive methodology
                           minimizes setups, inventory, and manufacturing lead times by using
                           production lines, assembly lines, or cells. Work orders are no longer
                           necessary; production scheduling and control are based on production
                           rates. Products may be standard or assembled from modules. Repetitiveness
                           is not a function of speed or volume.

                        
                        Assembly
                              line: An assembly process
                           in which equipment and work centers are laid out to follow the sequence
                           in which raw materials and parts are assembled.

                        
                        Production line: A series of pieces of equipment
                           dedicated to the manufacture of a specific number of products or
                           families.

                        

                     
                     
                     
                     Note
                        that there is also a flow process type called batch flow, which
                        starts out in large batches of material that are transformed into
                        discrete end items, such as a batch of candy that starts in liquid
                        form and ends as distinct items. This differs from the intermittent
                        (batch) process type in that it is a flow process.

                     
                     
                  
                  
                  
                     
                     
                     
                        Continuous
                        

                     
                     
                     
                     
                     The continuous
                        process type, also called continuous flow, is used when the products being
                        produced are liquids, liquid metals as in a foundry, or bulk solids
                        like flour or pet food. The ASCM Supply Chain Dictionary defines continuous production as follows:

                     
                     
                     
                     
                        
                        A production system in which the productive
                           equipment is organized and sequenced according to the steps involved
                           to produce the product. This term denotes that material flow is
                           continuous during the production process. The routing of the jobs
                           is fixed and setups are seldom changed.

                        

                     
                     
                  
               
               
               
               
                  
                  Process
                     Types Summary

                  
                  Here
                     is a summary of the process types:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Project manufacturing process.
                              
                           Project
                              management works to minimize the lead time and costs for integrating
                              a high number of parts and has a very low production rate/volume and
                              high variety, e.g., in designing and building a stadium.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Work center manufacturing process.
                              
                           Products
                              are made-to-order for customers, resulting in a medium to high
                              number of parts, a low to medium production rate, low volume, and
                              high variety, e.g., in manufacturing tools and dies.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Batch manufacturing.
                              
                           Products
                              are either made-to-order or assembled-to-order with a medium number
                              of parts, medium to high volume, low to medium variety, and a medium
                              to high production rate, e.g., in manufacturing seasonal fashion
                              clothing.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Line manufacturing process.
                              
                           Discrete
                              parts move through the same sequence of operations at a controlled
                              rate (assembly rate) for a narrow range of standard or highly
                              similar items. Production volumes are high and production and
                              material-handling equipment is specialized, with a low to medium
                              number of parts, a high production rate, high volume, and low
                              variety, e.g., with packaged foods.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Continuous manufacturing process.
                              
                           Continuous processes involve few parts, high volume, low to medium
                              variety, and a high rate of production of non-discrete make-to-stock
                              units (e.g., oil and gas). Production flow rates may be tied to
                              demand forecasts or are fixed to maximize capacity utilization and
                              economies of scale.
                           

                        
                        

                     

                  
               
               
               
               Exhibit 1-75 provides
                  a summary of the key differences between process types.

               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-75: Manufacturing Process Type Comparison
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               It should be evident
                  how a continuous production process differs from a line (also called
                  repetitive) production process. In a line production process, the
                  flow consists of discrete units on a line. In continuous production,
                  the typical flow consists of non-discrete products. Material issues
                  and scrap cannot be reported against particular orders but might
                  be reported against different batches if the same equipment is used for
                  different non-discrete end product types (e.g., different varieties
                  of bleach).

               
               

            
            

         
         
         
         
            
            
            Process Layouts

            
            
            
            
               
               
               The manufacturing process types are
                  implemented through process layout designs. Aligning processes with the appropriate
                  layouts helps operations avoid inefficiencies. Process layouts specify the
                  arrangement of the machines, departments, workstations, storage areas, aisles, and
                  common areas in a facility. Exhibit 1-76 shows how layouts fit on the product-process matrix.

               
               
               
               
                  Exhibit 1-76: Manufacturing Process Layouts[image: A matrix chart illustrating different manufacturing process types (Fixed position, Functional, Cellular, Product-based) along axes of product variety and volume, with examples of each process type depicted graphically. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               Although there are hundreds of hybrid
                  design layouts, they are all based on the basic fixed position, functional,
                  cellular, and product-based layouts. One reason for all of the variants is that
                  while layouts primarily correspond with particular process types, there could be
                  times when a process type will switch to a different layout for a portion of the
                  production process.

               
               
               
               The basic objective of the process layout
                  decision is to ensure a smooth flow of work, materials, people, and information
                  through the system. Each type of layout has its own unique set of advantages and
                  disadvantages, and each tends to use its own type of material handling. In fact,
                  material handling is an important part of all four layouts.

               
               
               
               The layout choices shown in Exhibit 1-76 can be
                  characterized as either batch or flow processes. The principles of push systems are
                  different depending on whether the process is batch or flow. In a push or material
                  requirements planning (MRP)-based system, orders are released and pushed through
                  work centers to execute the master production schedule (MPS) for batch processes.
                  For MRP-based flow manufacturing processes, rate-based schedules are released to
                  execute MPS. Pull manufacturing systems are based on lean principles. Pull systems
                  require a pull signal to trigger replenishment. Kanban systems are an example for
                  work center replenishment.

               
               
               
               Organizations put a lot of thought into the
                  way their facilities are laid out. Layouts have far-reaching implications for the
                  quality, productivity, and competitiveness of an organization. Therefore, strategic
                  process layout selection and design are crucial to maximizing productivity and
                  reducing costs in manufacturing operations. The criteria used to select the best
                  process layout for each environment include

               
               
               
               
                  
                  
                  	
                     
                     
                     Volume

                     
                     

                  
                  
                  
                  	
                     
                     
                     Variety

                     
                     

                  
                  
                  
                  	
                     
                     
                     Process
                        resources

                     
                     

                  
                  
                  
                  	
                     
                     
                     Products/services required.

                     
                     

                  
                  

               
               
               
               Exhibit 1-77 provides the
                  definitions of each type of process layout and an example. A discussion of each type
                  of layout follows.

               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-77: Process Layouts
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                                    Fixed-position
                                       layout
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 “A
                                    factory layout that plans for the product to be in a set
                                    place. The people, machines, and tools are brought to and
                                    from the product.”

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Crews will come to the site of the
                                    airport construction.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    
                                    Functional layout
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 “1)
                                    A facility configuration in which operations of a similar
                                    nature or function are grouped together. 2) An
                                    organizational structure based on departmental specialty
                                    (e.g., saw, lathe, mill, heat treat, press).”

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Batches of cubicle walls in progress are moved to different
                                    areas with specialized equipment and materials needed for
                                    that stage of the manufacturing process.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    
                                    Cellular
                                       layout
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 “An
                                    equipment configuration to support cellular manufacturing.”
                                    Cellular
                                       manufacturing is “a manufacturing process that
                                    produces families of parts within a single line or cell of
                                    machines controlled by operators who work only within the
                                    line or cell.”

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 A
                                    producer of high-end audio speakers creates small cells for
                                    each product family. All processes (e.g., soldering,
                                    testing) can be completed with less complicated and wasteful
                                    routing.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Product-based
                                       layout
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 “A type of layout in which resources
                                    are arranged sequentially according to the steps required to
                                    make a particular complex product.” A product layout is “another
                                    name for flow process layout. Product layout is a system
                                    that is set up for a limited range of similar products.
                                    Focused-factory production is also considered to be in this
                                    category.” A focused
                                       factory is “a plant established to focus the
                                    entire manufacturing system on a limited, concise,
                                    manageable set of products, technologies, volumes, and
                                    markets precisely defined by the company’s competitive
                                    strategy, technology, and economics.”

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 A car frame moves continuously on an
                                    assembly line past workers and equipment that perform
                                    assigned tasks.

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               The fixed-position and functional layouts
                  might be considered process-based layouts. The cellular layout is a hybrid that
                  could be called a product-family layout. For the product-based layout, also called
                  a
                  product layout or an assembly line, the focus is more specialized for a particular
                  product.

               
               
               
               
                  
                  Fixed Position
                     Layout

                  
                  
                  
                  A fixed-position layout is used with
                     project manufacturing to manufacture items that cannot be moved or are
                     uneconomical to move frequently. The product remains in place, and workers,
                     materials, and equipment are moved into place as needed, as shown in Exhibit 1-78. Some
                     components might still be made elsewhere and shipped to the production site. The
                     layout thus avoids the cost of moving the product.

                  
                  
                  
                  
                     Exhibit 1-78: Fixed Position Layout[image: A graphic showing a central point with multiple arrows pointing inward, representing a fixed position layout where the product remains stationary, and workers and equipment come to the product.]
                  
                  
                  
                  
                  This layout is used when the
                     product must be fixed because it is too heavy or large to move. In these
                     situations, it is more practical to bring the production process to the product.
                     Ships, houses, and aircraft are examples of products that use a fixed position
                     layout. Often this layout is used in a project-type environment.

                  
                  
                  
                  Exhibit 1-79 describes
                     some of the benefits and limitations associated with the fixed position process
                     layout.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-79: Benefits and Limitations of Fixed Position Layout
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                                             adaptability.
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                                             investment.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Low amount of material
                                             movement.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          High effort when moving
                                             machines to the product location.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Highly
                                             skilled labor is needed.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Limited storage space for
                                             materials.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Functional
                     Layout

                  
                  
                  
                  
                  A functional layout, also
                     called a process or job shop layout, organizes work centers by function. This
                     layout can be used with either of the intermittent manufacturing process types
                     (work center or batch). It is an economical choice when there is not enough
                     production volume to justify setting up an assembly line.

                  
                  
                  
                  Various products are routed to a
                     customized sequence of workstations. As seen in Exhibit 1-80, each work
                     center specializes in a given type of activity and will have the specialized
                     skill sets and equipment needed to perform those activities. The numbers in the
                     exhibit could represent specific machinery that is needed such as saw, press,
                     shear, or welder. However, the work centers need to be flexible enough to handle
                     a variety of tasks within their areas of specialization. Note also that the most
                     frequently produced products (product line A in this example) may have the most
                     efficient path through the layout, while others may follow more convoluted
                     paths.

                  
                  
                  
                  
                     Exhibit 1-80: Functional Layout[image: A graphic showing a network of numbered nodes connected by arrows, representing a functional layout where similar processes are grouped together, and products move between these functional areas.]
                  
                  
                  
                  
                  This layout is
                     particularly useful where a low volume of production is normal. If the products
                     are not standardized, this layout is more desirable, because it has greater
                     process flexibility than other types. The ASCM
                        Supply Chain Dictionary defines process
                        flexibility as follows:

                  
                  
                  
                  
                     
                     The design of the manufacturing
                        system, including operators and machinery, that allows quick changeovers to
                        respond to near-term changes in product volume and mix. It is a necessary
                        tool in lean and just in time.

                     

                  
                  
                  
                  In this type of layout, the same or similar types of
                     operations are grouped together. This layout is suitable for custom jobs.

                  
                  
                  
                  Exhibit 1-81 describes
                     some of the benefits and limitations associated with the functional process
                     layout.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-81: Benefits and Limitations of Functional Layout
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                                          More specialized
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                                          Ability to transfer work leads
                                             to low risk for loss of production due to
                                             machinery breakdowns.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Queue time leads to higher
                                             total production time.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Bottleneck
                                             potential is high.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Higher handling costs due to
                                             longer product flow line.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Cellular
                     Layout

                  
                  
                  
                  
                  A cellular layout, also called
                     work cells or cellular manufacturing, is a hybrid of a functional layout and a
                     product-based layout that places sequential steps adjacent to one another so one
                     unit or a small batch can be processed from start to finish with no waiting at
                     each station. Thus no work-in-process inventory accumulates and lead times
                     shrink significantly. The ASCM Supply Chain
                        Dictionary defines some related terms as follows:

                  
                  
                  
                  
                     
                     Cell: A manufacturing or
                        service unit consisting of a number of workstations and the materials
                        transport mechanisms and storage buffers that interconnect them.

                     
                     Work
                           cell: Dissimilar machines
                        grouped together into a production unit to produce a family of parts having
                        similar routings.

                     
                     Nesting:
                        The act of combining several small processes to form one larger
                        process.

                     

                  
                  
                  
                  This layout is used
                     extensively in lean to enable fast, repetitive processing of small batches or
                     single units.

                  
                  
                  
                  Cellular layouts
                     can be used in intermittent environments that need to produce low volume and
                     high variety as long as the products can be grouped into product families. In
                     this case, each family gets its own custom production line, called a work cell.
                     Work centers with multiple identical pieces of equipment might be split up so
                     that each line has some of the equipment, now placed where it is needed to
                     minimize materials-handling distances and factory floor space. In other cases, a
                     large, high-capacity or generalized piece of equipment might be replaced by
                     smaller, lower-capacity equipment or more-specialized equipment.

                  
                  
                  
                  Exhibit 1-82 shows how a
                     functional layout might be rearranged into a cellular layout. Note how each
                     product line uses nesting to produce dedicated work cells.

                  
                  
                  
                  
                     Exhibit 1-82: Cellular Layout[image: Diagram showing a transition from a functional layout to multiple cellular layouts, illustrating the reorganization of workstations for increased efficiency. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  Machines are grouped according to
                     the process requirements for a set of similar items (part families) that require
                     similar processing. Notice how some shared work centers (2, 3, 4, and 7) might
                     be kept in close proximity to allow for some of the benefits of a functional
                     layout, such as shared storage of tools and dies. Even in this case, each cell
                     would still likely have dedicated equipment so that no work-in-process inventory
                     accumulates. Since locating similar work centers nearby may not always be
                     possible (1, 2, 3, 4, and 6 have all or part of their work centers in more than
                     one place), some work centers may need to be split up or smaller equipment may
                     need to be acquired to prioritize flow. When all equipment is dedicated to a
                     single cell, the equipment in each work cell is effectively one work center to
                     control, which greatly simplifies production activity control and scheduling.
                     Since each part produced is immediately used by the next step in the line,
                     quality issues will be detected before multiple units are produced with the same
                     issue. Also, cellular layouts are designed to accommodate one-piece flow. This
                     means that only items that are actually ordered are produced, so these layouts
                     tend to reduce finished goods inventories. The work center files might still
                     list the similar work centers as alternate centers for emergency increases in
                     capacity.

                  
                  
                  
                  A final thing to note about
                     Exhibit 1-82 is
                     that the lines are arranged in a U shape. The ASCM
                        Supply Chain Dictionary defines U-lines as follows:

                  
                  
                  
                  
                     
                     Production lines shaped like the
                        letter “U.” The shape allows workers to easily perform several nonsequential
                        tasks without much walk time. The number of workstations in a U-line is
                        usually determined by line balancing. U-lines promote
                        communication.

                     

                  
                  
                  
                  Shapes such
                     as Us or Ls are considered ideal for cellular layouts, because many things no
                     longer needed at the end of the process, such as empty bins, will be where they
                     need to be to repeat the process. Many U cells can also be located along a
                     single trunk line to allow for a common area for materials handling. The workers
                     at various pieces of equipment will be near enough to communicate with each
                     other or move between stations without wasted motion.

                  
                  
                  
                  Exhibit 1-83 describes
                     some of the benefits and limitations associated with the cellular process
                     layout.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-83: Benefits and Limitations of Cellular Layout
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                                          Minimizes material-handling
                                             distances and factory floor space
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                                             inventory.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Works only if products can be
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                                          Locating work centers or cells
                                             near each other.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Product-Based
                     Layout

                  
                  
                  
                  A product-based layout
                     is a dedicated flow that minimizes materials handling between work centers by
                     placing each workstation in the proper sequence based on the routing of the
                     products. In theory, this sequential layout allows the entire process to be laid
                     out in a straight line, which at times may be totally dedicated to the
                     production of only one product or product version. The flow of the line can then
                     be subdivided so that labor and equipment are used smoothly throughout the
                     operation. The flow is straightforward and customized for a limited range of
                     very similar products.

                  
                  
                  
                  Product-based layouts are used with either type of flow system (line or
                     continuous) to maximize efficiency (lowest cost per unit), but their high degree
                     of specialization requires large capital expenditures that need to be justified
                     by large volumes. If the technology is appropriately aligned with the required
                     volume, product-based layouts are highly cost-effective, even when their higher
                     capital costs are factored in. This is because they require fewer changeovers
                     (less downtime and labor associated with the changeover).

                  
                  
                  
                  Work-in-process inventory is lower with
                     this method, and less time is required to move work around and track its
                     progress.

                  
                  
                  
                  As one might expect,
                     movement from one station to the next in a product-based layout needs to be
                     synchronized to avoid bottlenecks.

                  
                  
                  
                  As illustrated in Exhibit 1-84, in this
                     type of layout, only one product or one type of product is produced in an
                     operating area. The location of equipment and workers accommodates the flow of
                     product in high-volume operations.

                  
                  
                  
                  
                     Exhibit 1-84: Product-Based Layout[image: A graphic showing a straight line of numbered nodes from input to output, representing a product-based layout where products move through a continuous and linear process, typical in high-volume manufacturing.]
                  
                  
                  
                  
                  The raw material is supplied at
                     one end of the line and goes from one operation to the next quite rapidly, with
                     a minimal amount of work in process, storage, and material handling.

                  
                  
                  
                  The product must be standardized and
                     produced in large quantities to justify the product-based layout. A line or
                     dedicated repetitive flow layout is used for discrete product assembly for
                     things such as automobiles and consumer packaged goods. A continuous flow layout
                     facilitates the processing of fluids, powders, and other bulk items.

                  
                  
                  
                  Exhibit 1-85 describes
                     some of the benefits and limitations associated with the product-based
                     layout.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-85: Benefits and Limitations of Product-Based Layout
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            Process and
               Layout Tradeoffs

            
            
            
            
               
               
               When evaluating the tradeoffs
                  between manufacturing process types and process layouts and key
                  performance objectives, it is important to recall the characteristics associated
                  with each of the performance objectives.

               
               
               
               
                  
                  
                  	
                     
                     
                     Speed—throughput times,
                        queuing and inventory, processing costs

                     
                     

                  
                  
                  
                  	
                     
                     
                     Dependability—safety
                        stock needed, processing costs, rescheduling frequency

                     
                     

                  
                  
                  
                  	
                     
                     
                     Flexibility—volume
                        flexibility, mix flexibility, delivery flexibility and time, product and
                        service flexibility

                     
                     

                  
                  
                  
                  	
                     
                     
                     Quality—error-free
                        process, conformance quality of operations

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cost—profit
                        margins, working capital requirements, transfer pricing, inventory turns

                     
                     

                  
                  

               
               
               
               The goal is to align
                  the process layout with the performance objective that ranks very high,
                  as seen in Exhibit 1-86.

               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-86: Process and Layout Choices
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               When using a project,
                  work center, or batch process, products are made to customer specifications
                  with the tacit understanding that production will not start until
                  the order is processed. The tradeoff is that customers expect the
                  process to show dependability rather than speed in its ability to
                  meet promised delivery dates. Customers also expect flexibility
                  in accommodating a high level of product variety, as these often
                  are unique products. Cost always is important, but in this case
                  when products are made to specifications in low volumes, it is not
                  always critical.

               
               
               
               The line or continuous
                  types are high-volume and low-variety processes with flow layouts.
                  Cost and speed are the dominant performance objectives driving these processes.

               
               
               
               Because of increased competition
                  and rapidly changing market conditions, manufacturers in many industries
                  must be flexible. Manufacturing capabilities must evolve to meet
                  changes in the marketplace and customer needs. These types of changes
                  are expensive and therefore should not be taken lightly. They must
                  be approved, scheduled, and monitored for execution as they are
                  put into practice.

               
               
               
               For example, the Ford
                  Motor Company changed an assembly process for tail lamps due to
                  changes in the marketplace and consumer preferences at one local
                  plant in Sandusky, Ohio. It began with Ford examining its overall
                  production flow and looking for opportunities to become more efficient
                  in light of increased global competition. They shifted their operation
                  from a worker-paced line flow process to a flexible assembly system
                  that used modular design and group technology concepts new to Ford.
                  This change impacted their entire product development process, but
                  it allowed them to stay flexible and produce the products that were
                  in demand in a cost-effective manner.

               
               
               
               As market conditions
                  change, process adjustments should be made to match the production
                  capabilities to the needs of the market.

               
               
               
               Another example of flexibility
                  as a priority is the frequency of change transactions. These transactions
                  include engineering changes and other changes to the manufacturing
                  planning and control database, including bills of material, routings,
                  and product specifications. Engineering change transactions can
                  be very expensive and are best handled as they arise rather than
                  attempting a complete overhaul after production has begun. Engineering
                  changes to line and continuous process types will be especially
                  expensive to accommodate and likely will require shutting the process down
                  for a period of time.

               
               
               
               Quality is important
                  in all cases but not as important as the other performance objectives
                  in choosing a process or layout. In some instances, however, quality
                  can influence the choice of manufacturing process and layout. Low-throughput
                  and high-value items that require highly skilled labor, for example,
                  might lead to the choice of a jobbing or cell process and layout.

               
               

            
            

         
         
   
      
         
         
         
         Service Design and Project
            Management for ETO or Improvements

         
         
         
         
            
            
            Here we discuss the nature of services and then introduce two of
               the major elements of the service design matrix. After that, we address the matrix
               itself. Some additional ways to study services are provided, including an adaptation
               of the product-process matrix. Another model is a service gap analysis matrix. A
               final model presented is the process-chain-network (PCN) diagram.

            
            
            
            After that we turn to a different subject, the
               use of project management for ETO or to implement other supply chain improvements.
               CPIMs use project management to produce custom-engineered products for their
               customers, and they also use it for any type of reengineering or continuous
               improvement.

            
            

         
         
         
         
         
            
            
            Designing Services

            
            
            
            
               
               
               When determining how to design services, important
                  considerations include customer service and support design, considering the nature
                  of other services, and selecting the appropriate amount of service customization and
                  customer contact.

               
               
               
               
                  
                  Designing Customer Service and Support

                  
                  In addition to metrics for measuring success in fulfilling
                     the right products and quantities at the right price, time, place, and quality,
                     customer service also means talking to customers, such as providing pre- and
                     post-sales service. The ASCM Supply Chain
                        Dictionary defines service as
                     follows:

                  
                  
                  
                     
                     Sometimes used to describe those activities that support the production or
                        distribution functions in any organization, such as customer service and
                        field service.

                     

                  
                  
                  
                  For
                     consumers, this may require a call center. Dell Computer has designed its
                     returns policy to require customers to call their call center prior to
                     authorizing any returns. This allows customer service to resolve
                     misunderstandings such as how to set up a computer properly, thus preventing
                     many returns in the first place. Organizations with only B2B
                     (business-to-business) customers may not need a call center but could instead
                     authorize sales staff, supply chain managers, or others such as master
                     schedulers to maintain relationships with such customers. These communications
                     could be initiated by either party. For example, a customer could call to
                     resolve design issues, or a production scheduler might call about upcoming
                     production issues. The idea is to communicate soon enough to allow both parties
                     to make their priorities known or find alternatives. True two-way communication
                     can improve customer loyalty while providing the organization with information
                     on customer requirements for continuous improvement.

                  
                  
                  Organizations can improve customer service communications
                     using customer relationship management (CRM), which is a philosophy of putting
                     the customer first, but there is also software of the same name that helps with
                     account and order management in a shared database so anyone who has contact with
                     a customer will be able to get up to speed on the customer’s issues
                     quickly.

                  
               
               
               
               
                  
                  Nature of Services

                  
                  
                  
                  Services are
                     designed to meet the service requirements of targeted customer segments. Note
                     that while the subject of this discussion is service design, many products have
                     associated services. The combination of the product and its services is
                     sometimes called the product-service package to indicate that the two are
                     inseparable, especially in the mind of the customer. The customer may like a
                     product itself, but if it has poor associated services (from poor customer
                     service representatives to missed delivery dates), the customer will likely have
                     low satisfaction. Services may be related to provision of

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Products at a
                           physical location (e.g., retail sales, restaurants), with a person or
                           kiosk providing an associated service

                        
                        

                     
                     
                     
                     	
                        
                        
                        Products via
                           shipment, with the service contact point being a website, an app, phone,
                           or mail as well as the actual shipment and shipment tracking
                           experiences

                        
                        

                     
                     
                     
                     	
                        
                        
                        Basic services
                           with little or no inventory involved (e.g., haircuts)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Complex
                           services with perceived long-term benefits (e.g., doctorate
                           degree)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Information,
                           requests for information, or a conversation

                        
                        

                     
                     
                     
                     	
                        
                        
                        Facility
                           services (security, access, cleaning, etc.).

                        
                        

                     
                     

                  
                  
                  
                  Unlike products, it is difficult to
                     protect services from imitation since they cannot be copyrighted, though any
                     related products might be patented or copyrighted. On the plus side, a service
                     can be easily changed or customized very quickly with very little expense,
                     especially in the case of basic services.

                  
                  
               
               
               
               
                  
                  Degree of Customization and Contact

                  
                  
                  
                  
                  Organizations have to consider the tradeoff between
                     service customization and service standardization. Whenever variability is
                     introduced, it creates operational issues for an organization, and managers must
                     make a choice: Do they want to accommodate the variability or reduce it?
                     Generally, organizations that emphasize the service experience tend toward
                     accommodation or customization, and those that emphasize operational
                     simplicity—usually as a means to keep costs low—tend toward reduction. The two
                     approaches are in constant tension. The organization may provide services to
                     specific customer segments in various regions or countries that won’t align with
                     customer preferences elsewhere.

                  
                  
                  
                  The
                     degree of contact is another service design tradeoff. Services that are promoted
                     or provided with a low degree of contact, like marketing emails, mailings, or
                     vending machines, are very efficient to offer but also have low sales conversion
                     rates or are perceived as low value by customers. Services that have high
                     contact are much more likely to generate sales or customer satisfaction, but
                     they are more expensive to offer.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Service Design Tools

            
            
            
            
               
               
               Service design tools discussed next include the service design
                  matrix, use of the product-process matrix for services, the service gap analysis
                  matrix, and the process-chain-network (PCN) diagram.

               
               
               
               
                  
                  Service Design Matrix

                  
                  
                  
                  
                  The service design matrix explores how to
                     design services based on the degree of service customization that is allowed and
                     the degree of contact that the customer has with the service
                     representative.

                  
                  
                  
                  Exhibit 1-87 shows the service
                     design matrix. At the top left, in-person interactions that the customer and/or
                     the service provider are empowered to customize will increase the likelihood of
                     a sale and the perceived service value but will also entail greater expense. In
                     the middle part of the spectrum are services that neither the customer nor the
                     service provider has much leeway to alter, but these still provide direct
                     interaction. Note how service designs in the bottom right such as direct
                     mailings or automated interactions are efficient to operate but also have low
                     sales conversion rates and perceived value.

                  
                  
                  
                  
                     Exhibit 1-87: Service Design Matrix[image: A graph illustrating the relationship between the degree of customer contact and the trade-off between sales opportunity and production efficiency in different service models. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  To understand the value of moving
                     from moderate to high interaction and customization, consider a fast-food
                     restaurant versus a sit-down restaurant, both with food of a similar grade. Each
                     still has some in-person contact, but fast-food employees are not allowed much
                     or any leeway to customize what is offered and the degree of contact is
                     significantly less. The sit-down restaurant has higher interaction and likely
                     higher customization. This raises the cost of the services as well as the
                     perceived value of the service, both enabling and requiring the restaurant to
                     charge higher prices.

                  
                  
               
               
               
               
                  
                  Product-Process Matrix and Service Industries

                  
                  
                  
                  
                  The product-process matrix can be adapted
                     to services if one considers that instead of processing materials, service
                     industries process customers—for example, patients in hospitals, clients in
                     professional firms, guests in the hospitality industries, users in online
                     services, and so on.

                  
                  
                  
                  The
                     relationship between volume and variety that the product-process matrix applies
                     to organizations applies to providing services as well. Contrast the following
                     examples from the field of financial services.

                  
                  
                  
                  
                     Exhibit 1-88: Product-Process Matrix and Service Environments[image: A graph showing the variety of services and volume of customers for accounting firms (high variety, low volume), retail tax preparation offices (moderate variety and volume), and online tax preparation software (low variety, high volume).]
                  
                  
                  
                  
                  In the high-variety, low-volume
                     part of the matrix, we could locate a prestigious accounting firm that offers
                     its clients a variety of services, from commercial accounting and auditing to
                     high-value estate planning and tax consultation. The firm’s varied resources are
                     brought to bear on one point, the client, in each engagement. The firm has many
                     “units of technology”—its advisers. The interaction is highly personal; this
                     human touch is what clients are paying for. Services are not automatically
                     integrated; additional resources can be brought in at the client’s request. The
                     firm may, in fact, discourage integration of client data for legal and security
                     reasons.

                  
                  
                  
                  In the middle of the
                     matrix, we might see a business that offers limited services (e.g., tax
                     preparation) to retail customers. The services are less varied and the number of
                     customers is larger than with the financial services firm. Each office may share
                     technology (e.g., networked computers sharing licensed software, common
                     printers). The service is computer-driven but requires human workers to gather
                     and enter correct and complete information and make judgments about how to
                     handle the client’s situation. However, the work is repetitive in that client
                     needs are similar and involve similar actions. The work is somewhat integrated
                     in that headquarters auditors have access to all filings and can review them
                     individually for quality.

                  
                  
                  
                  In the
                     low-variety, high-volume quadrant, we could locate a business that offers online
                     tax preparation. A large number of clients use essentially identical software to
                     calculate and file tax returns. Customers do not interact with human employees,
                     only with technology. The system is integrated with a maintenance program, an
                     auditing function, and a cybersecurity system.

                  
                  
               
               
               
               
                  
                  Service Gap Analysis Matrix

                  
                  
                  
                  
                  It is
                     important to determine how well existing services are designed and to determine
                     how to improve them when there are gaps between what the organization thinks key
                     customer segments want and what they actually want. In this type of gap
                     analysis, the idea is to determine the most important areas for redesign based
                     on what is or needs to be a value-added service while also identifying areas
                     that are not perceived to be value-added and could be eliminated to save cost
                     without impacting customer satisfaction much.

                  
                  
                  
                  A gap analysis could take data from customer surveys,
                     complaints, and so on. A service gap analysis matrix compares customer
                     satisfaction perceptions against the customer importance of a given service, and
                     this creates four quadrants, as shown in Exhibit 1-89.

                  
                  
                  
                  
                     Exhibit 1-89: Service Gap Analysis Matrix[image: A matrix diagram showing customer service attributes based on importance to the customer and customer perception of service quality. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  A service that is perceived as having
                     low quality but that is also relatively unimportant results in slight
                     irritations that could be addressed, but only if the response is inexpensive to
                     implement. On the other hand, a service that is perceived as having high quality
                     but that is still unimportant is non-value-added, and it might be eliminated or
                     made more efficient (e.g., less time could be spent on it). For the two
                     quadrants where customers feel that the services are of high importance, if the
                     service is already perceived as high quality, then these are value-added and
                     need to be maintained. The key area for continuous improvement or service
                     redesign is services that are of high importance but that are perceived as
                     having low quality.

                  
                  
               
               
               
               
                  
                  PCN
                     Diagrams

                  
                  
                  
                  
                  A
                     process-chain-network (PCN) diagram is a tool for service design that is like a
                     swimlane flowchart in that the flowchart is divided into zones, as shown in
                     Exhibit 1-90. This exhibit shows an example of a hair salon that sells
                     customizable products for use in the salons.

                  
                  
                  
                  
                     Exhibit 1-90: PCN Diagram for a Hair Salon with Custom Products[image: A diagram showing the amount of control over the process versus the type of interaction in a hair care supply chain. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  The innermost zone is for independent
                     processes, which are processes under the direct control of the organization. The
                     degree of process control is highest in this zone. The other zones go toward the
                     supplier on one side and the customer on the other, with decreasing degrees of
                     process control in both directions.

                  
                  
                  
                  The indirect interaction (also called surrogate interaction) zones are for when
                     the organization is acting on the supplier’s or customer’s resources, such as
                     interacting with a resupply website in the supplier case or customizing services
                     or products based on a customer’s needs and promise for payment.

                  
                  
                  
                  The furthest zones out are for direct
                     interactions with suppliers and customers. For suppliers, this includes
                     negotiating contracts and providing product specifications. For customers, this
                     includes service customizations, order taking, and service provision. The model
                     can be extended to include suppliers’ suppliers or customers’ customers.

                  
                  
                  
                  Visualizing services in this way creates
                     the following benefits:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        It makes it
                           clear what entity is responsible for what task (e.g., perhaps the
                           supplier will collaborate on hair care product design; if so, this would
                           be in the direct interaction zone).

                        
                        

                     
                     
                     
                     	
                        
                        
                        It indicates
                           areas where the entity has to work within the constraints created by
                           another party (supplier or customer).

                        
                        

                     
                     
                     
                     	
                        
                        
                        It indicates
                           areas where direct interaction will be required for success.

                        
                        

                     
                     

                  
                  
               
               

            
            

         
         
         
         
            
            
            Project Management for ETO or
               Improvements

            
            
            
            
               
               
               Products that are ETO are implemented using project
                  management, as are other types of improvements such as technology implementations.
                  Projects have a much higher chance of success when they are guided by standards such
                  as those defined in A Guide to the Project Management
                     Body of Knowledge, or PMBOK® Guide, which is published by the
                  Project Management Institute.

               
               
               
               Projects are temporary endeavors that have
                  unique deliverables. They have a definite beginning and an end. Regular operations,
                  not projects, are used to produce standard products or products that are customized
                  within a certain range. Projects, on the other hand, are needed when deliverables
                  must be based on unique customer requirements, which is why engineer-to-order uses
                  project management. Technology implementations need one-time deliverables that are
                  customized to the organization’s requirements, so these also use project
                  management.

               
               
               
               Two basic types of project management will be
                  discussed here, but regardless of the type, projects need clear assignment of
                  responsibilities.

               
               
               
               
                  
                  
                  	
                     
                     
                     All projects need
                        to have a formal charter signed by authorized executives that appoints a
                        project manager or equivalent; formally approves the use of funds and
                        resources up to a limit; sets forth high-level time lines, risks, tradeoffs,
                        and assumptions; and has SMART criteria for determining the degree to which
                        the project is a success. This document should be brief, such as one
                        page.

                     
                     

                  
                  
                  
                  	
                     
                     
                     One or more
                        executives should also champion or sponsor the project. This role maintains
                        enthusiasm for the project and champions the project’s importance and the
                        need for the ideal state to be achieved.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Project team members need to
                        have the right skills to be involved, because teams are customized to the
                        specific need. This ensures that teams are lean and effective. Team member
                        selection criteria also include availability during the portion of the
                        project in which the person will be needed. While full-time participation
                        improves results, any part-time participation needs to be specifically
                        allocated to the project and approved by the person’s functional
                        manager.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Other stakeholders
                        also need clear roles, and these can be indicated by using a RACI
                        (responsible, accountable, consult, inform) matrix, as shown in Exhibit 1-91. Only one person can be accountable for a given part
                        of a project (i.e., accountable for success or failure), but multiple people
                        can be assigned responsibility for executing a particular task. Some people,
                        like subject matter experts, will need to be consulted for their feedback.
                        Other people, such as executives, just need to be kept informed.

                     
                     

                  
                  

               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-91: RACI Matrix
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                                    for outcome, C = Consulted (provides input on the
                                    work), I = Informed of progress

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               As shown in Exhibit 1-92, the project manager is responsible for communicating with the
                  various stakeholders. The dotted line shows how team members allocated from
                  functional areas need to communicate with their supervisors when a portion of their
                  time is devoted to ongoing operations work. A formal kickoff meeting can help
                  formalize these roles, generate enthusiasm, and ensure ongoing communication.

               
               
               
               
                  Exhibit 1-92: Project Manager and Communication[image: A diagram showing the project manager in the center, connected by bidirectional arrows to various roles, which indicate interaction or communication. The roles connected directly to the project manager are: Management/sponsor, Stakeholders, Project team members, and Functional managers, which has an additional dashed bidirectional arrow to Project team members.]
               
               
               
               
               In addition to the right team members being
                  selected for the team, the team as a unit needs to become high-functioning.
                  Psychologist Bruce Tuckman proposed that teams do not begin their group existence
                  as
                  a highly productive unit. Instead, the group evolves in stages toward greater
                  functionality, per Exhibit 1-93, so project managers need to understand this and promote team
                  advancement to higher levels of maturity.

               
               
               
               
                  Exhibit 1-93: Tuckman Ladder of Team Development[image: The image represents the stages of team development as steps moving upward, illustrating the progression of a team’s development over time. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               
                  
                  
                  	
                     
                     
                     During forming, team members are
                        trying to understand their roles.

                     
                     

                  
                  
                  
                  	
                     
                     
                     During storming, the team may begin to
                        question the project’s objectives, and the project manager needs to work
                        hard to enforce ground rules and expectations.

                     
                     

                  
                  
                  
                  	
                     
                     
                     During norming, teams grow in
                        confidence and project managers facilitate collaboration and sustain
                        motivation.

                     
                     

                  
                  
                  
                  	
                     
                     
                     During performing, the team is at peak
                        efficiency and project managers help with long-term skill
                        development.

                     
                     

                  
                  
                  
                  	
                     
                     
                     During adjourning, lessons learned are
                        captured, successes are celebrated, and teams are disbanded.

                     
                     

                  
                  

               
               
               
               
                  
                  Traditional Project Management

                  
                  
                  
                  
                  For projects with requirements
                     that can be frozen early on, traditional (sometimes called predictive) project
                     management techniques can be used, and this will help control project costs and
                     keep the project on its deadline. Constructing a facility or a ship for a client
                     are good examples of ETO projects that typically use some form of traditional
                     project management. The phases—from initiating, to planning, to execution, to
                     closing—are performed sequentially, somewhat like a stepped waterfall, with
                     monitoring and controlling performed throughout. However, even in traditional
                     projects, the work unfolds through a process the PMBOK Guide describes as progressive elaboration. This means that as a
                     project moves through its phases, there is a continual feedback loop that uses
                     information being gained through project work to make planning and execution
                     more focused, accurate, and efficient.

                  
                  
                  
                  The work done during the planning phase is most critical to a
                     traditional project’s success. Even though, as Exhibit 1-94 shows, the largest cost accumulation occurs during the
                     executing phase, planning represents the largest opportunity to affect project
                     cost. Activities and risks that are poorly planned will contribute to increased
                     costs later—a trend that is very difficult to reverse or correct.

                  
                  
                  
                  
                     Exhibit 1-94: Project Costs by Phase[image: The image shows the relationship between the impact on project costs and project time across four phases: Initiating, Planning, Executing, and Closing. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  Included in the project plan are
                     the critical project baselines:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Scope baseline. The scope baseline
                           includes the following:

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              Project scope statement—A
                                 clear description of the project’s objectives, a list of
                                 deliverables, and clarification about what the deliverables
                                 include and do not include. Project Management notes that the scope statement is a
                                 key document since it validates the project’s scope plan (the
                                 project manager’s and project team’s perception of deliverables)
                                 against the customer’s statement of work (the customer’s
                                 perception of deliverables).

                              
                              

                           
                           
                           
                           	
                              
                              
                              Work breakdown structure (WBS)—The primary planning
                                 tool for organizing project work, defined in the ASCM Supply Chain Dictionary
                                 as “a hierarchical description of a project in which each lower
                                 level is more detailed.” The WBS is critical, since it provides
                                 the basis for planning project material, resources, cost, and
                                 timing and for identifying project risks. The WBS should include
                                 100 percent of what will be done on the project. If it is not on
                                 the WBS, it is out of scope.

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Project schedule. The schedule is
                           perhaps subdivided for important deliverables or phases that have
                           go/no-go decision points. If approved, the schedule can be revised
                           during the course of the project. Schedules can be represented using
                           Gantt charts or various types of diagrams that show which activities can
                           be done sequentially versus which can be done in parallel.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Project budget. The budget includes
                           direct and indirect costs, project reserve funds the project manger can
                           use for possible cost overruns, and separate management-allocated
                           reserve funds that may be available to the project on management’s
                           approval. The budget may be allocated to stages reflective of the
                           resources used in each stage.

                        
                        

                     
                     

                  
                  
                  
                  The project manager will monitor and
                     control the project against these baselines. Regular and reliable reports are
                     vital for scope control. The project manager will reject or put off changes to
                     the scope unless formally approved by a change control board and additional
                     funds and schedule are provided. This is to help avoid scope creep (customer
                     requests for extra work) or gold plating (team members do unasked-for work). The
                     change control board reviews formal change requests to assess the changes for
                     budget/schedule feasibility, technical merit, and potential for integration
                     impact. Approved changes result in updated project baselines.

                  
                  
                  
                  As needed and at the close of the project,
                     the project manager will end team member assignments and close contracts with
                     providers. This helps control project costs. The customer will review
                     deliverables and accept or reject them. Additional work requested after formal
                     approval will require new contractual arrangements and cost, so it is vital to
                     carefully inspect deliverables prior to formal acceptance.

                  
                  
               
               
               
               
                  
                  Agile
                     Project Management

                  
                  Projects that involve technologies such
                     as software or new ETO equipment or that require prototypes may have a high
                     degree of variability and may require customer-driven changes at all stages,
                     even late in the project. This way the project can be responsive to competitor
                     actions, to information learned from prototype feedback, and so on. For such
                     projects, an agile project methodology is recommended. Basically, the various
                     agile methods use intense customer participation, regular iteration with
                     planning just for that iteration, and incremental planning to enable rearranging
                     the priority of work on a regular basis. A key benefit of agile methods is that
                     they can turn innovation into results much faster than traditional project
                     management. For software, for example, a first release called a minimum viable
                     product is created to get the product functioning at a basic level quickly, and
                     then future releases add functionality in stages.

                  
                  
                  
                  Scrum is an agile project management technique that can be
                     used for projects with a lot of requirements variability. Scrum is a rugby term
                     that implies that the team needs to move forward as a unit by letting various
                     members take the lead as needed. Scrum can be used to prioritize and
                     reprioritize continuous improvement tasks or mini-projects (i.e., kaizen events)
                     such as to alleviate a new bottleneck area.

                  
                  
                  The basic
                     process is to create a visual board that has cards with all the work to do (a
                     backlog) in the first column, all the work in process, perhaps in various stages
                     in one or more columns, and the work that is done in a final column. This is
                     called a kanban board or scrumboard. (It was inspired by lean kanban
                     boards.)

                  
                  
                  The team meets on a regular
                     basis and plans tasks that can be done before the next regular meeting. Each
                     fixed time period is called a sprint or iteration. In the meeting, the team can
                     reprioritize the items in the backlog (moving the most important cards to the
                     top) and update the status of tasks by moving a card to a new column. A goal is
                     to keep the team focused on current work before starting too many new
                     things.

                  
                  
                  The team also meets briefly
                     on a daily basis (a daily standup) to discuss what they did, what they are
                     doing, and any problems. At the end of the sprint, they review lessons learned
                     and decide on ways to improve the process (a retrospective).

                  
                  
                  Rather than using a formal project
                     manager, a scrum master is used. This person ensures that the scrum methodology
                     is used and works to remove obstacles while letting various team members take
                     the lead as needed. A product owner role represents the needs of the customer.
                     (This could be an internal customer.)

                  
               
               

            
            

         
         
   
      
         
         
         
         Section F: Performance Monitoring and
            KPIs

         
         
         
         
            
            
            
               After completing
                  this section, students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Describe the
                     principles of effective performance measurement

                  
                  

               
               
               
               	
                  
                  
                  Understand how to
                     apply key performance indicator (KPI) tools to maximize the effectiveness of
                     performance measurement

                  
                  

               
               
               
               	
                  
                  
                  Describe the
                     purpose and characteristics of a balanced scorecard

                  
                  

               
               
               
               	
                  
                  
                  Describe and
                     provide examples of each of the five groups of financial ratios (liquidity,
                     activity, leverage, profitability, market value)

                  
                  

               
               
               
               	
                  
                  
                  Define financial
                     ratio analysis and metrics such as cash-to-cash cycle time

                  
                  

               
               
               
               	
                  
                  
                  Use appropriate
                     operational metrics such as customer service levels and order fill
                     rate.

                  
                  

               
               

            
            
            
            In this section, we introduce fundamental qualities of performance
               measurement systems, which are used to set objectives, measure financial
               performance, and make decisions about strategy and operations.

            
            

         
         
         
         
   
      
         
         
         
         Performance Monitoring
            Systems

         
         
         
         
            
            
            Here we look at the principles by which performance
               monitoring systems should be governed to ensure that the systems will be
               effective. KPIs and KPI trees are addressed, as is the SCOR DS model.

            
            

         
         
         
         
         
            
            
            Performance Measurement Principles and
               Measurement Levels

            
            
            
            
               
               
               A performance measurement system is defined
                  in the ASCM Supply Chain Dictionary as
                  follows:

               
               
               
               
                  
                  A system for
                     collecting, measuring, and comparing a measure to a standard for a
                     specific criterion for an operation, item, good, service, business,
                     etc. A performance measurement system consists of a criterion, a
                     standard, and a measure.

                  

               
               
               
               The criterion is the metric such as a ratio. The
                  measure is the actual measurement that is made. Standards are the
                  performance targets that are set. The ASCM Supply Chain Dictionary defines a standard
                  as follows:

               
               
               
               
                  
                  1) An established
                     norm against which measurements are compared. 2) An established norm
                     of productivity defined in terms of units of output per set time
                     (e.g., units per hour) or in standard time (e.g., minutes per unit).
                     3) The time allowed to perform a specific job including quantity of
                     work to be produced.

                  

               
               
               
               The measurement result is then compared
                  to the standard to determine relative performance, but the process is not
                  finished at that point. The performance measurement system as a whole needs
                  to become a tool for monitoring, assessing, and improving performance. That
                  is, once negative or positive results become known, management needs to work
                  to correct course or to reinforce good results.

               
               
               
               The primary focus of a performance
                  measurement system should be to motivate participants not only to meet a
                  performance goal but to motivate constructive participation in improvement
                  efforts. Promoting this type of proactive motivation requires leadership to
                  help team members understand how and why a given metric is important to the
                  organization’s success. For example, it should be made clear how achieving a
                  given operational goal will help achieve tactical and strategic goals.

               
               
               
               To help motivate teams and individuals to
                  have a continuous improvement mindset, metrics also need to be well designed
                  and their targets need to be challenging but realistic. It is important to
                  design metrics that avoid the common mistake of motivating individuals and
                  teams to optimize their own goals at the expense of the goals of other areas
                  or other parts of the supply chain. Another risk is that a goal that is not
                  being measured will be ignored, such as a mandate for sustainability that is
                  not measured, implemented, and/or enforced.

               
               
               
               
                  
                  Performance Measurement Principles

                  
                  
                  
                  The organization must determine what to measure,
                     why, and by when. According to Juran’s
                        Quality Handbook, ten principles are used to determine how
                     to develop effective measurements. These principles are listed in
                     Exhibit 1-95.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-95: Principles of Effective Measurement
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Principle

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Define the
                                       purpose and use of the measurement.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Call
                                       attention to customer-related measurements (for
                                       both external and internal customers).

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    3

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Focus on
                                       what is useful, not just the easiest items to
                                       gather.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    4

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Get
                                       participation from all levels of the organization.
                                       If the measurement is not useful, it will be
                                       ignored.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    5

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Provide
                                       measurements in as close to real time as possible.
                                       Timing impacts diagnosis and
                                       implementation.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    6

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Include
                                       concurrent leading and lagging
                                       indicators.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    7

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Provide a
                                       plan for data collection and storage, analysis,
                                       and presentation. Without the intended use, the
                                       data collection could be incomplete.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    8

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Make data
                                       recording, analysis, and presentation simple.
                                       Graphical representation of data can be
                                       effective.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    9

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Periodically
                                       evaluate for accuracy, integrity, and usefulness
                                       of measurements.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    10

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Recognize
                                       that measurement alone cannot improve products and
                                       processes.

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Levels of Performance Metrics

                  
                  
                  
                  
                  Performance metrics provide
                     managers with the information needed to control activities or steer
                     them back on course. Performance measurement occurs at various
                     organizational levels. Having different levels of performance metrics
                     can help motivate individuals at each level to engage in the
                     improvement process.

                  
                  
                  
                  These measurements need to be interrelated. The lower-level measures
                     might be summed to the higher levels, such as aggregating costs, or
                     two or more metrics might be combined in some way to form a composite
                     metric. In this way the metrics help form the links between the three
                     levels of management—strategic, tactical, and operational.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Strategic. Strategy
                           sets the long-term direction of the organization. In order
                           to successfully conduct strategic planning, measurements
                           must provide information on how well the actions taken by
                           the organization work toward its strategic goals.
                           Performance measurements at this level relate to long-term
                           goals such as profitability, productivity, learning and
                           growth, and market share.

                        
                        
                        
                        Strategic metrics are used to monitor
                           progress or trends as they relate to the overall company
                           strategy and objectives instead of day-to-day activity.
                           Strategic metrics will have value only if the same ones
                           are used over the long term so that the business can get
                           an accurate picture of its progress.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Tactical. Tactics turn strategy into discrete
                           medium-term plans. The ASCM Supply Chain Dictionary defines tactical plan(s) as

                        
                        
                        
                        
                           
                           the set of functional plans
                              (e.g., production plan, sales plan, marketing plan)
                              synchronizing activities across functions that
                              specify production levels, capacity levels, staffing
                              levels, funding levels, and so on, for achieving the
                              intermediate goals and objectives to support the
                              organization’s strategic plan.

                           

                        
                        
                        
                        Performance
                           measurements at the tactical level show progress toward
                           medium-term goals needed to realize the strategy. These
                           might include budgets, production plans, and manufacturing
                           metrics like inventory turnover or perfect orders.
                           Inventory turnover in particular gives an aggregate
                           picture of how well materials flow through the
                           organization and/or supply chain. Engineering this flow of
                           materials is a primary task of supply chain managers, and
                           inventory turnover is a key indicator for success in this
                           area.

                        
                        
                        
                        Tactical
                           metrics also show the progress of the operational
                           effectiveness of the operational metrics and the actions
                           taken to improve those metrics. Tactical metrics are the
                           link between the day-to-day operations and the executive
                           level to ensure that the organization is aligned in
                           accomplishing the desired goals and objectives.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Operational.
                           Operations are the daily activities of the organization.
                           Performance measurements at this level relate to daily
                           work progress. Manufacturing metrics might include
                           utilization, efficiency, and work center cycle
                           times.

                        
                        
                        
                        Operational metrics
                           measure the immediate short term on an hourly or daily
                           basis. These metrics should be monitored in real time
                           whenever possible, so that day-to-day activities can be
                           assessed to determine the operational issues that are
                           having the most impact on the business. Root cause
                           analysis can be conducted, and continuous improvement
                           solutions can be identified and implemented.

                        
                        

                     
                     

                  
                  
                  
                  Metrics can determine the
                     extent to which strategy is being realized. A strategy can fail
                     because it was not put in place properly. If this is the case, metrics
                     related to efficiency will show that certain targets were missed. If,
                     instead, the metrics show that efficiency goals were met but overall
                     revenue goals are off nonetheless, this would point to either a poor
                     strategy or poor marketing.

                  
                  
                  
                  One way to design metrics to ensure that they
                     support the overall strategy and the most optimal result for the
                     system overall is to use key performance indicators.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Key Performance Indicators and KPI
               Trees

            
            
            
            
               
               
               The ASCM Supply
                     Chain Dictionary defines a key
                     performance indicator (KPI) as follows:

               
               
               
               
                  
                  1) A financial
                     or nonfinancial measure that is used to define and assess progress
                     toward specific organizational goals and that typically is tied to an
                     organization’s strategy and business stakeholders. A KPI should not be
                     contradictory to other departmental or strategic business unit
                     performance measures. 2) A metric used to measure the overall
                     performance or state of affairs. SCOR level 1 metrics are considered
                     KPIs.

                  

               
               
               
               An organization can measure many
                  things. Measuring too few things can result in some goals not being tracked
                  or managed, and this usually means that the goal will not be met. The adage
                  is “If you can’t measure it, you can’t manage it.” However, measuring too
                  many things complicates and slows decision making. KPIs help focus
                  organizational efforts and provide critical links to strategy. KPIs should
                  be set at strategic, tactical, and operational levels. Metrics selected as
                  KPIs should relate directly to the priorities set in the strategy, such as
                  helping the organization to become the low-cost leader.

               
               
               
               
                  
                  KPI Trees

                  
                  
                  
                  
                  A focus on significant and strategically
                     aligned performance indicators, from the global to the local level,
                     characterizes an effective performance monitoring system.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Global measurements “judge the performance
                           of the system as a whole.” The ASCM Supply Chain Dictionary also
                           refers to these as strategic
                              performance measurements, which “relate to
                           the long-term goals of a business” and could include
                           measures related to “profitability, market share, growth,
                           and productivity.”

                        
                        

                     
                     
                     
                     	
                        
                        
                        Local measures are
                           defined in the ASCM Supply Chain Dictionary as

                        
                        
                        
                        
                           
                           the set of
                              measurements that relates to a resource, operation,
                              process, or part and usually has low correlation to
                              global organization measures. Examples are errors
                              per printed page, departmental efficiency, and
                              volume discounts.

                           

                        
                        

                     
                     

                  
                  
                  
                  Finding a way to create a cohesive system that
                     aligns local measures to global measures and global measures to
                     strategy is vital for strategy realization. The strategy and global
                     measures dictate the types of local measures that will be needed. The
                     local measures need to aggregate up to or otherwise be inputs to the
                     global measures. The integrated measurement model, shown in Exhibit 1-96, is an example of such a conceptual
                     model.

                  
                  
                  
                  
                     Exhibit 1-96: Integrated Measurement Model[image: A diamond-shaped diagram showing the alignment of strategic goals at different organizational levels. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  One tool that can be used to
                     get into the details of how to create such an integrated measurement
                     model is a KPI tree. A KPI tree is basically a chart that shows
                     performance metrics in a hierarchy. A given performance objective is
                     at the top of the tree, and in the next level down are categories of
                     enabling objectives. For each enabling objective, various global KPIs
                     are listed, and below these, local performance measures and their
                     standards or targets are also listed. A KPI tree would break down each
                     KPI into as many levels as management decides to use. An example is
                     provided elsewhere in this general content area where SCOR DS is
                     discussed.

                  
                  
                  
                  The number of
                     measures developed can vary. In Keeping
                        Score, Mark Graham Brown recommends focusing on the critical
                     few metrics and ignoring the trivial many possible measurements.
                     Measurement consumes resources, so it should produce value.
                     Performance should not be tracked simply because it can be or is easy
                     with today’s technology.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Supply Chain Performance and the SCOR DS Model

            
            
            
            
               
               
               A performance measurement model can be extended to the entire
                  supply chain. Strategies can be set by mutual agreement of all supply chain partners,
                  who
                  then set their individual strategies and tactics to work toward this shared goal.
                  In
                  addition, KPIs can be rolled up to show total supply chain costs, total inventory
                  in the
                  network, total lead time, and so on. These metrics become available only if each supply
                  chain partner agrees to share its summary costs and other metrics. The benefit can
                  be a
                  faster, cheaper, more-efficient network that benefits each participant as well as
                  the
                  ultimate customer.

               
               
               
               How do we measure performance when supply chain performance depends on many
                  partners throughout the process? One way to do this is to develop a common language
                  and
                  metrics to help all parties agree on the KPIs that should be measured across the supply
                  chain, as ASCM did with the SCOR Digital Standard (SCOR DS). The ASCM Supply Chain Dictionary defines the Supply Chain Operations Reference (SCOR) model in part as
                  follows:

               
               
               
               
                  
                  [T]he standard
                     cross-industry diagnostic tool for supply chain management. The SCOR model describes
                     the
                     business activities associated with satisfying a customer’s demand, which include
                     plan,
                     source, make, deliver, return, and enable. Use of the model includes analyzing the
                     current
                     state of a company’s processes and goals, quantifying operational performance, and
                     comparing company performance to benchmark data. SCOR has developed a set of metrics
                     for
                     supply chain performance, and ASCM members have formed industry groups to collect
                     best
                     practices information that companies can use to evaluate their supply chain
                     performance.

                  

               
               
               
               Note that the updated SCOR DS processes are
                  orchestrate, plan, source, transform, order, fulfill, and return, but the ASCM Supply Chain Dictionary update for this revision is
                  forthcoming.

               
               
               
               SCOR DS has been used by manufacturers around the
                  world to identify—and adhere to—mission-critical supply chain metrics. Once an
                  organization’s metrics have been calculated, they are compared against internal standards
                  and possibly industry or best-in-class benchmark data. An organization uses the results
                  to
                  drive performance improvements. Let’s take a look at how SCOR DS can be used to set
                  a supply
                  chain strategy and select a complimentary, balanced, and integrated set of metrics
                  to enact
                  that strategy.

               
               
               
               
                  
                  SCOR DS
                     Performance Attributes and Supply Chain Strategy

                  
                  
                  
                  SCOR DS
                     includes a performance section that features a set of performance attributes and metrics
                     in addition to its other sections on processes, practices, and people maturity. SCOR
                     DS
                     performance attributes are “strategic characteristics of supply chain performance
                     used to
                     prioritize and align the supply chain’s performance with the business strategy.”
                     Performance attributes are grouped into three categories—resilience, economic, and
                     sustainability—as shown in Exhibit 1-97.
                     Note that performance attributes are not metrics themselves but that one or more top-level
                     metrics are tied to each attribute. Definitions are quoted from SCOR DS.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-97: SCOR DS Performance Attributes for Building a Supply Chain Strategy
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Category

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Performance
                                       Attribute

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Definition

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Resilience

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Reliability
                                       (RL)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    “The ability to
                                       perform tasks as expected. Reliability focuses on the predictability of the
                                       outcome of a process. Typical metrics for the Reliability attribute include
                                       delivering a product on time, in the right quantity, and at the right quality
                                       level.”

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Responsiveness
                                       (RS)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    “The speed at
                                       which tasks are performed and the speed at which a supply chain provides
                                       products to the customer. Examples include cycle-time metrics.”

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Agility
                                       (AG)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    “The ability to
                                       respond to external influences and marketplace changes to gain or maintain a
                                       competitive advantage.”

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Economic

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Costs
                                       (CO)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    “The cost of
                                       operating the supply chain processes. This includes labor costs, material
                                       costs, and management and transportation costs.”

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Profit
                                       (PR)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    “The Profit
                                       attribute describes the financial benefit realized when the revenue generated
                                       from a business activity exceeds the expenses, costs, and taxes involved in
                                       sustaining the activity.”

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Assets
                                       (AM)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    “The ability to
                                       efficiently utilize assets. Assets’ strategies in a supply chain include
                                       inventory reduction and insourcing rather than outsourcing.”

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Sustainability

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Environmental
                                       (EV)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    “The Environmental
                                       attribute describes the ability to operate the supply chain with minimal
                                       environmental impact, including materials, water, and energy.”

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Social
                                       (SC)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    “The Social
                                       attribute describes the ability to operate the supply chain aligned with the
                                       organization’s social values, including diversity and inclusion, wage, and
                                       training metrics.”

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     
                     
                     
                        Source: SCOR
                           DS. Used with permission.
                        

                     
                     

                  
                  
                  An
                     organization can use these performance attributes to set a strategy for a specific
                     supply
                     chain. Typically, a supply chain strategy can only work to be superior (often defined
                     as
                     performing better than 90 percent of competitors) in one attribute, work toward advantage
                     (better than 70 percent of competitors) in two or possibly three attributes, and the
                     remaining attributes need to be set at parity (better than 50 percent of
                     competitors).

                  
                  
                  
                  For example, for a supply chain
                     that focuses on reliable repackaging and delivery of low-margin products to retail
                     stores,
                     market analysis could show that customer and internal profitability requirements point
                     to
                     making the assets attribute be set at superior due to the low margins. The same supply
                     chain might set reliability, cost, and social at advantage (for various reasons) and
                     set
                     the other attributes at parity (lower priority, but not ignored). Then it can select
                     related metrics for each attribute as will be discussed shortly. Because SCOR DS is
                     a
                     standard developed by wide industry participation, benchmark metrics are readily
                     available. Given the supply chain’s set of priorities and metrics, organizations can
                     then
                     use benchmarking to determine the size of the gaps from these supply chain priorities,
                     as
                     is shown in Exhibit 1-98.

                  
                  
                  
                  
                     Exhibit 1-98: SCORmark Gap Analysis Example (Mockup)[image: A comparison table showing various supply chain performance attributes, their corresponding metrics, target performance levels, and performance benchmarks for your organization, parity (50%), advantage (70%), and superior (90%). Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  Note that this is a mockup of a SCORmark
                     benchmarking tool. SCORmark is a PriceWaterhouseCoopers (PwC) tool offered through
                     ASCM
                     Corporate Development that uses SCOR DS metrics based on PwC’s data set of over 1,000
                     organizations and 2,000 supply chains.

                  
                  
               
               
               
               
                  
                  SCOR DS
                     Metrics

                  
                  
                  
                  The ASCM Supply Chain
                        Dictionary defines SCOR metrics as
                     follows:

                  
                  
                  
                  
                     
                     In SCOR,
                        metrics measure the ability of processes to achieve the strategic objectives associated
                        with performance attributes. SCOR recognizes three levels of predefined metrics: Level
                        1
                        metrics are diagnostics for the overall health of the supply chain. Level 2 metrics
                        serve as diagnostics for the level 1 metrics. Level 3 metrics serve as diagnostics
                        for
                        level 2 metrics.

                     

                  
                  
                  
                  While the performance
                     attributes themselves are not metrics, each has one or more level 1 metrics. Exhibit 1-99
                     shows the SCOR DS metrics at level 1 plus the codes for level 2 metrics with shorthand
                     references to these metrics (see the SCOR DS website for full names.) Note how each
                     metric
                     starts with a two-letter code followed by a level and unique identifier. For example,
                     RL.2.4 is a level 2 reliability metric.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-99: Full Set of SCOR DS Level 1 and Level 2 Metrics
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Category

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Performance
                                       Attributes

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    SCOR DS Level 1
                                       and Level 2 Metrics

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Resilience
                                       

                                    
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Reliability
                                       (RL)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Perfect Customer Order Fulfillment (RL.1.1):
                                       RL.2.1 to 2.4 (in full, commit date, documentation, and condition)

                                    
                                    
                                    
                                    Perfect
                                          Supplier Order Fulfillment (RL.1.2): RL.2.5 to 2.8 (in full, commit
                                       date, documentation, and condition)

                                    
                                    
                                    
                                    Perfect Return Order
                                          Fulfillment (RL.1.3): RL.2.9 to 2.12 (on time, in full, documentation,
                                       and condition)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Responsiveness
                                       (RS)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customer Order Fulfillment Cycle Time
                                          (RS.1.1): RS.2.1 to 2.5 (cycle times for order, source, transform,
                                       fulfill, and return)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Agility
                                       (AG)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Supply Chain Agility (AG.1.1): AG.2.1 to 2.5
                                       (agility for order, source, transform, fulfill, and return)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Economic
                                       

                                    
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Costs
                                       (CO)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Total Supply Chain Management Cost (CO.1.1):
                                       CO.2.1 to 2.5 (costs for ordering, acquisition, inventory carrying, supply
                                       chain finance/planning, and IT)

                                    
                                    
                                    
                                    Cost of Goods Sold (COGS) (CO.1.2): CO.2.6 to
                                       2.8 (costs for direct material, direct labor, and indirect)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Profit
                                       (PR)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Earnings Before Interest and Taxes (EBIT) as a
                                          Percent of Revenue (PR.1.1): (no level 2 metrics)

                                    
                                    
                                    
                                    Effective Tax Rate
                                          (PR.1.2): (no level 2 metrics)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Assets
                                       (AM)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Cash-to-Cash Cycle Time (AM.1.1): AM.2.1 to
                                       2.3 (days sales outstanding, inventory days of supply, and days payables
                                       outstanding)

                                    
                                    
                                    
                                    Return on Fixed Assets (AM.1.2): AM.2.4 to
                                       2.5 (revenue and fixed assets)

                                    
                                    
                                    
                                    Return on Working Capital (AM.1.3): AM.2.6 to
                                       2.8 (accounts payable, accounts receivable, and inventory)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Sustainability
                                       

                                    
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Environmental
                                       (EV)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Materials Used (EV.1.1): EV.2.1 to 2.2
                                       (renewable and nonrenewable)

                                    
                                    
                                    
                                    Energy Consumed (EV.1.2): EV.2.3 to 2.4
                                       (renewable and nonrenewable)

                                    
                                    
                                    
                                    Water Consumed (EV.1.3): EV.2.5 to 2.6
                                       (withdrawal and discharged)

                                    
                                    
                                    
                                    GHG Emissions (EV.1.4): EV.2.7 to 2.9
                                       (direct, energy indirect, and other indirect)

                                    
                                    
                                    
                                    Waste Generated (EV.1.5):
                                       EV.2.10 to 2.11 (diverted from disposal and directed to disposal)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Social
                                       (SC)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Diversity and Inclusion (SC.1.1): (no level 2
                                       metrics)

                                    
                                    
                                    
                                    Wage Level (SC.1.2): (no level 2
                                       metrics)

                                    
                                    
                                    
                                    Training
                                          (SC.1.3): (no level 2 metrics)

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     
                     
                     
                        Source: SCOR
                           DS. Used with permission.
                        

                     
                     

                  
                  
                  Exhibit 1-100
                     illustrates how the SCOR DS metrics for perfect customer order fulfillment cascade
                     from
                     one level to the next.

                  
                  
                  
                  
                     Exhibit 1-100: SCOR DS Metrics for Perfect Customer Order Fulfillment[image: A hierarchical chart showing the breakdown of "Perfect Customer Order Fulfillment" into subcategories. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  SCOR DS also provides standard definitions of
                     each metric, which is critical to the process because it forces everyone to adopt
                     a shared
                     understanding of the metric’s inputs, process, and output.

                  
                  
                  
                  The selection of metrics depends upon the supply chain strategy; there
                     is no requirement, for example, that all the metrics for a particular SCOR DS level
                     have
                     to be applied simultaneously. In fact, the opposite is more likely to be true. Achieving
                     greater overall velocity might require that one link in the chain actually underperform
                     in
                     the interest of boosting performance elsewhere. Shipping might have to rely on more
                     expensive transportation, for example. These tradeoffs have to be carefully negotiated
                     with those involved, and rewards may have to be shared in such a way that the interest
                     of
                     each stakeholder is brought into alignment with that of the overall enterprise. Strong
                     leadership from above is paramount. A pilot project is helpful if it starts at the
                     most
                     manageable level and has a good chance of quick success. Applying one metric across
                     two or
                     three supply chain partners is not too modest a project.

                  
                  
                  
                  Despite the large list of potential metrics and measurements
                     available, each organization needs to understand its own standards and strategic goals
                     and
                     select the performance metrics that most closely align with them. Here are some general
                     principles for selecting metrics from this or another list:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Select at least one level
                           1 or equivalent top-level metric from each category of attributes, such as one KPI
                           for
                           reliability, one for responsiveness, and so on.

                        
                        

                     
                     
                     
                     	
                        
                        
                        For each chosen metric,
                           select some or all supporting metrics one level down (level 2 in SCOR DS).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Verify that the set of
                           metrics reflects the organization’s strategic imperatives and critical performance
                           gaps, which could involve selecting more than one metric in the same attribute
                           category as needed.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Adapt these metrics to
                           the data that are available in the ERP system. Note, however, that many ERP systems
                           have adopted the SCOR DS methodology as part of their process framework.

                        
                        

                     
                     

                  
                  
                  
                  SCOR DS metrics are comprehensive and can
                     be used to measure success against competitive priorities. SCOR DS metrics help trace
                     metrics between strategic, tactical, and operational levels of detail. The operational
                     level is where plans are refined and executed at the most granular level. Metrics
                     must
                     also flow from the overall organizational measures to specific detailed process and
                     functional area measures. At the operational level, the performance objectives are
                     refined. The SCOR DS model metrics were developed with the objective of being able
                     to
                     “drill down” from organizational-level performance to the process and sub-process
                     metrics
                     that contribute to that performance.

                  
                  
               
               
               
               
                  
                  Generic
                     Performance Objectives Versus SCOR DS Performance Attributes

                  
                  
                  
                  
                  Exhibit 1-101
                     shows some typical metrics that relate to the generic performance metrics of speed,
                     dependability, flexibility, quality, and cost. While there isn’t a direct match-up
                     between
                     the generic performance objectives and the SCOR DS metrics, the following observations
                     can
                     be made:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Speed and SCOR DS’s
                           responsiveness are closely aligned

                        
                        

                     
                     
                     
                     	
                        
                        
                        Dependability and quality
                           both relate to SCOR DS’s reliability

                        
                        

                     
                     
                     
                     	
                        
                        
                        Flexibility relates to
                           SCOR DS’s agility

                        
                        

                     
                     
                     
                     	
                        
                        
                        Cost relates to SCOR DS’s
                           cost as well as assets (i.e., asset management)

                        
                        

                     
                     

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-101: Metrics for Performance Objectives
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Performance Objectives

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Typical Measures

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Speed

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Customer
                                             query time

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Order lead
                                             time

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Actual versus
                                             theoretical lead time

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Cycle
                                             time

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Minimum and
                                             average delivery time

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Dependability

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Percent of
                                             orders delivered late

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Average
                                             lateness of orders

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Proportion of
                                             products in stock

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Mean
                                             deviation from promised arrival

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Schedule
                                             adherence

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Flexibility

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Time needed
                                             to develop new products and services

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Range of
                                             products and services

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Machine
                                             changeover time

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Average batch
                                             size

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Time to
                                             increase activity rate

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Average and
                                             maximum capacity

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Time to
                                             change schedules

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Quality

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Number of
                                             defects per unit

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Level of
                                             customer complaints

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Scrap
                                             level

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Warranty
                                             claims

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Mean time
                                             between failures (MTBF)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Customer
                                             satisfaction score

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Specification
                                             quality

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Cost

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Efficiency

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Variance
                                             against budget

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Value
                                             added

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Labor
                                             productivity

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Cost per
                                             operation hour

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Resource
                                             utilization

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               

            
            

         
         
   
      
         
         
         
         Strategic, Financial, and
            Operational Metrics

         
         
         
         
            
            
            Here we address strategic, financial, and operational metrics. At
               the strategic level, we look at the balanced scorecard, a key tool for selecting
               just the right metrics. We discuss strategic metrics related to the sales and
               operations planning (S&OP) process, which is an executive-level process for
               planning how to synchronize supply and demand. We cover several categories of
               financial ratios, and we address operations control principles and global and
               detailed measures.

            
            

         
         
         
         
         
            
            
            Strategic-Level Metrics

            
            
            
            
               
               
               At the strategic level, performance can be
                  measured using a set of aggregate-level metrics that summarize tactical- and/or
                  operational-level metrics. Since not all metrics lend themselves to this type of
                  aggregation, stand-alone metrics can also be created to measure performance against
                  other strategic goals. One way to develop a complete and cohesive set of
                  strategic-level metrics is to use a balanced scorecard.

               
               
               
               
                  
                  Balanced Scorecard

                  
                  Global metrics
                     at the organizational or business unit strategy level should be comprehensive
                     enough to address all important areas of strategy while staying at a high level
                     so that they remain useful for decision making and strategy monitoring and
                     control. It is also vital to ensure that performance measurement links back to
                     strategy. The selection of comprehensive global KPIs along with related tactical
                     and operational measures can be supported by the use of a balanced scorecard, defined in the ASCM Supply Chain
                        Dictionary as follows:

                  
                  
                  
                     
                     A list of financial and operational
                        measurements used to evaluate organizational or supply chain performance.
                        The dimensions of the balanced scorecard might include customer perspective,
                        business process perspective, financial perspective, and innovation and
                        learning perspectives. It formally connects overall objectives, strategies,
                        and measurements. Each dimension has goals and measurements.

                     

                  
                  
                  Organizations have conventionally
                     measured performance using financial results, but the authors of The Balanced Scorecard, Kaplan and Norton,
                     believed that this led to short-term management at the expense of long-term
                     goals. While the financial perspective remained vital to measure and manage,
                     Kaplan and Norton added three other perspectives to help organizations focus on
                     the long term. While organizations can customize the categories, the traditional
                     balanced scorecard categories are tied to four areas:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Customer value.
                              
                           The
                              customer perspective helps organizations stay focused on their
                              customers’ changing needs. How does the customer define satisfactory
                              and exceptional service? What actions in operations affect the
                              customer’s satisfaction?
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Business process.
                              
                           This
                              perspective helps organizations measure the cost and efficiency of
                              their processes and continually improve them. What do we need to do
                              to be efficient?
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Financial performance.
                              
                           These are
                              traditional financial metrics used to measure business results. What
                              do investors expect, and how can operations affect those
                              expectations? What are the financial implications for longer-term
                              initiatives such as those in the other three perspectives?
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Innovation and learning (organizational capacity).
                              
                           This
                              perspective helps spur investment in future growth and workforce
                              maturity. How can we be innovative so that we can maintain our
                              competitive advantage? How can we make operations more sustainable?
                              What can we do to improve our culture? What can we do to improve
                              employee satisfaction? What can we do to improve our competencies so
                              that we can be more competitive in the future?
                           

                        
                        

                     

                  
                  
                  The scorecard itself is a simple
                     tool listing the KPIs related to each area. The KPIs are designed to be drilled
                     down into, so that a strategic KPI would have several tactical KPIs linked to it
                     and each tactical KPI would have several operational KPIs. For example, to align
                     a strategic metric related to productivity, the distribution function’s tactical
                     metrics could relate to how fast materials are moved through the network (e.g.,
                     inventory turns, days of supply). An individual distribution node might then use
                     average replenishment time at the operational level to continue this
                     alignment.

                  
                  
                  
                  Management would view the scorecard
                     at the appropriate level of detail. Each KPI has a goal, a metric, a target, and
                     an actual result for a given time period or set of periods. Some organizations
                     set multiple goals, such as a goal and a stretch goal or good, better, and best
                     goals. Scorecards can also be used to monitor and control specific areas such as
                     work centers or supplier performance.

                  
                  
                  Exhibit 1-102 provides an abridged example of a balanced scorecard
                     developed to measure the performance of plant XYZ.

                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-102: Balanced Scorecard Example
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Goal

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Measure

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Target

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Actual

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Customer
                                          Perspective

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Meet customer delivery promises.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Orders delivered in full (SCOR
                                       metric)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    99%

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    98%

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Meet customer quality
                                       expectations.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Number of floor failure events for XYZ
                                       work centers

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    0

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Business
                                          Process Perspective

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Maximize plant XYZ capacity.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Bottleneck work center 02
                                       utilization

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    90%

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    85%

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Minimize need for work-in-process
                                       rework.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Number of units needing rework

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    0

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Financial
                                          Perspective

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Maximize plant XYZ efficiency.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Overall plant efficiency

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    100%

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    94%

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Minimize finished goods inventory.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    A items’ inventory carrying cost

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    <$50,000

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    $62,000

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Innovation and Learning
                                          Perspective

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Plant XYZ can withstand economic
                                       downturns.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Downside supply chain adaptability
                                       (SCOR metric)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    20% fewer orders

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    15% fewer orders

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Workforce flexes to relieve
                                       bottlenecks.

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Percent cross-trained in 3+
                                       machines

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    50%

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    28%

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
                  These multiple perspectives look
                     both inside and outside the organization—considering the needs of external
                     stakeholders, such as customers or shareholders as well as internal stakeholders
                     (employees). They also consider the organization’s present and future needs and
                     the development of skills and capabilities that will help the organization
                     retain its competitive advantages in a changing market and industry.

                  
                  
                  In addition to connecting back to the
                     strategic goals, balanced scorecard KPIs in each category often connect with
                     each other. By accomplishing one objective, the organization, function, or
                     supply chain is in a better position to accomplish another. To use an operations
                     example, empowering employees to suggest ways to improve operations (an
                     innovation and learning objective) can help reduce order-to-shipment time (a
                     business processes objective), which may make customers happier (a customer
                     value objective) and increase inventory turnover (a financial
                     objective).

                  
               
               

            
            

         
         
         
         
            
            
            Financial Ratios

            
            
            
            
               
               
               Ratio analysis is the comparison of financial
                  amounts. Ratios can translate discrete measurements such as monetary costs into a
                  single value that can be compared to the value calculated for other areas despite
                  differences such as the scale of operations. (Discrete values are harder to compare
                  given such differences.) Each ratio measures a different aspect of an organization’s
                  performance. The significance of a ratio is often specific to an industry; in other
                  words, what indicates good performance in one industry may signal mediocre or poor
                  performance in another. The Accounting Handbook
                  notes that ratios can represent tradeoffs between risk and return. For example, an
                  organization that is too liquid will not earn as much as an organization that risks
                  more of its assets to create value.

               
               
               
               Financial ratios are usually categorized into five
                  groups:

               
               
               
               
                  
                  
                  	
                     
                     
                     Liquidity

                     
                     

                  
                  
                  
                  	
                     
                     
                     Activity

                     
                     

                  
                  
                  
                  	
                     
                     
                     Leverage

                     
                     

                  
                  
                  
                  	
                     
                     
                     Profitability

                     
                     

                  
                  
                  
                  	
                     
                     
                     Market value

                     
                     

                  
                  

               
               
               
               
               
                  
                  Liquidity Ratios

                  
                  
                  
                  
                  Liquidity ratios measure an organization’s
                     ability to liquidate short-term assets and therefore satisfy its short-term
                     debts and obligations. An organization with good liquidity ratios has the cash
                     resources to survive minor shocks and interruptions, such as an increase in the
                     price of raw materials or a temporary decline in sales or capacity. Poor
                     liquidity ratios are a bad sign to a lender or supply chain partner—a sign that
                     the organization may not be able to meet its debt obligations or pay its
                     bills.

                  
                  
                  
                  Liquidity measures relate
                     strongly to cash flows, specifically to maintaining positive net operating cash
                     flows. The ASCM Supply Chain Dictionary
                     defines net operating cash flow as
                     follows:

                  
                  
                  
                  
                     
                     In finance management, the difference
                        between cash inflow and cash outflow for a given period. It is found by
                        taking the change in net operating profit after taxes and adding the change
                        in depreciation [and] then subtracting the increase in net working capital
                        requirements.

                     

                  
                  
                  
                  Note that net working capital is the
                     difference between current assets (e.g., cash, accounts receivable, inventory)
                     and current liabilities (amounts due in the current year). Positive net
                     operating cash flow is critical to the organization’s ability to conduct
                     operating activities—for example, to have sufficient revenue from sales to
                     purchase inventory or meet payroll—and to satisfy payments to creditors, pay its
                     accounts payable to suppliers, issue dividends to investors, and pay taxes.
                     These payments require cash and the availability of cash at specific times,
                     which is where liquidity metrics come in.

                  
                  
                  
                  If an organization’s liquidity metrics indicate that it will
                     have surplus cash, it can exploit that opportunity. This may include investing
                     in short-term financial instruments, paying down debt, or making forward
                     purchases of inventory or longer-term capital investments. Assuming that the
                     organization has access to sufficient financing, having negative net operating
                     cash flow is possible (and sometimes necessary), but it is not a sustainable
                     model over the long term.

                  
                  
                  
                  Two key liquidity ratios are the current ratio and the
                     quick asset (or acid test) ratio. The current
                        ratio—defined in the ASCM Supply Chain Dictionary as
                     “current assets divided by current liabilities”—paints a picture of the
                     organization’s ability to cover short-term debts out of the most liquid assets.
                     The quick asset ratio—defined in the ASCM Supply Chain Dictionary as “a measure of a firm’s
                     financial stability. It is calculated by subtracting inventory from current
                     assets and then dividing that amount by current liabilities. A value greater
                     than 1 is desirable.”—is a more stringent test. It removes inventory from the
                     calculation since it takes longer to convert to cash.

                  
                  
               
               
               
               
                  
                  Activity Ratios

                  
                  
                  
                  
                  Activity ratios show the efficiency with which the
                     organization has used its assets to produce value. The inventory turnover ratio
                     is of particular interest to operations specialists. Inventory turnover reflects
                     the average amount of time an organization holds inventory before the inventory
                     generates income. It is the relationship between the cost of goods sold and the
                     value of inventory. Inventory turnover is
                     defined in part by the ASCM Supply Chain Dictionary as
                     follows:

                  
                  
                  
                  
                     
                     The number of times that an inventory
                        cycles, or turns over, during the year. A frequently used method to compute
                        inventory turnover is to divide the annual cost of sales by the average
                        inventory level.

                     

                  
                  
                  
                  A higher ratio indicates that
                     inventory is sold and replenished more quickly; the organization is not tying up
                     its cash in excessive amounts of inventory. Temporary effects of sales
                     promotions and advance discounted purchases of supplies should be taken into
                     consideration when using this ratio.

                  
                  
               
               
               
               
                  
                  Leverage Ratios

                  
                  
                  
                  
                  A lever is a force multiplier. In business, two levers
                     that can be used to multiply the effectiveness of owner investments are debt and
                     fixed costs. Debt creates financial leverage because it increases financial
                     resources without diluting owner investment. Fixed costs (e.g., fixed assets
                     such as facilities) can similarly be leveraged to create more output, which is
                     called operating leverage. However, these tools create risk because, in addition
                     to magnifying gains when sales are good, they also magnify losses when sales are
                     not enough to break even. Therefore, use of debt or fixed costs is seen by
                     investors as a good thing, but only up to a point, depending on the
                     industry.

                  
                  
                  
                  Leverage ratios also
                     measure an organization’s solvency: its ability to satisfy its long-term debt.
                     Excessive long-term debt means more risk and greater need for profitability.
                     Rather than incurring more long-term debt, organizations may fund their activity
                     through equity (new investment or retained earnings).

                  
                  
                  
                  An example of a leverage ratio is the debt ratio, which
                     measures the proportion of total liabilities to total assets. A lower debt ratio
                     is more attractive to creditors, since there is a greater amount of unencumbered
                     assets available if they are needed to cover debts.

                  
                  
               
               
               
               
                  
                  Profitability Ratios

                  
                  Favorable profitability ratios are
                     generally seen as a sign of a healthy organization and sound management.

                  
                  
                  The organization’s profit margin measures the
                     proportion of net income to net sales. This reflects the effectiveness of the
                     organization’s pricing, its cost structure, and its production efficiency. A
                     higher number means that more profit is being generated.

                  
                  
                  
                  Return on investment (ROI) ratios indicate
                     the degree to which an investment returns a profit.

                  
               
               
               
               
                  
                  Market Value Ratios

                  
                  
                  
                  
                  Market value ratios are used to analyze the
                     attractiveness of an organization’s stock to actual or potential investors. This
                     aspect of performance is important to organizations that rely on infusions of
                     capital from investors.

                  
                  
                  
                  Earnings per share (EPS) calculates the
                     amount of net income (after preferred dividends) that is distributed to holders
                     of common stock. A higher-than-average EPS indicates a well-performing
                     investment.

                  
                  
               
               
               
               
                  
                  Ratio
                     Examples

                  
                  
                  
                  
                  Exhibit 1-103 provides examples of ratios in each of the categories just
                     discussed.

                  
                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-103: Common Financial Ratios
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Common Financial
                                       Ratios

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Liquidity ratios (measure ability to pay current
                                          liabilities)

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Current ratio

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
[image: ../images/1-f-t02_2_-_financial_ratios_01_id241_mathml_15_width_373.png]


                                    
                                 
                                 
                                 	
                                    
                                    
                                    Shows ability to pay current
                                       liabilities from assets that can be converted into cash
                                       in near term

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Quick asset (or acid test) ratio

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
[image: ../images/1-f-t02_2_-_financial_ratios_02_id242_mathml_16_width_561.png]


                                    
                                 
                                 
                                 	
                                    
                                    
                                    Shows ability to pay current
                                       liabilities without having to sell inventories

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Activity
                                          ratios (measure efficiency of converting production
                                          into sales or cash)

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Inventory turnover
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                                    Note:
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                                    Measures number of times per year
                                       company sells its average inventory

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Leverage
                                          ratios (measure ability to manage long-term debt and
                                          secure financing)

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Debt ratio
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                                    Measures ability to pay off loans;
                                       ability is higher if ratio is lower

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Profitability ratios (measure ability to generate
                                          earnings compared to expenses)

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Profit margin (or rate of return on
                                       net sales)
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                                    Broadly measures profitability; net
                                       income for shareholders; comparison with similar
                                       companies

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Market
                                          value ratios (measure value of investors’
                                          shares)

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Earnings per share (EPS)
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                                    Shows amount of profit for each share
                                       held

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
                  
                  The ASCM Supply Chain Dictionary mentions other financial performance metrics.

                  
                  
                  
                  The cash conversion
                        cycle is defined in the ASCM Supply Chain Dictionary
                     in part as follows:

                  
                  
                  
                  
                     
                     In manufacturing, the length of time
                        from the purchase of raw materials to the collection of accounts receivable
                        from customers for the sale of products or services.

                     

                  
                  
                  
                  Cash-to-cash cycle
                        time is a synonym for the cash conversion cycle. It is defined in the
                     ASCM Supply Chain Dictionary as

                  
                  
                  
                  
                     
                     an indicator of how efficiently a
                        company manages its assets to improve cash flow. This is calculated as
                        inventory days plus accounts receivable days minus accounts payable
                        days.

                     

                  
                  
                  
                  It is a way of measuring how long cash
                     is tied up in inventory before it is sold and payment is collected from
                     customers. The formula is
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                  Where
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[image: ../images/1-f-t02_2_-_financial_ratios_10_id17759M0N0XF_mathml_24_width_1285.png]
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            Operations Metrics

            
            
            
            
               
               
               The definition of operational
                     performance measurements in the ASCM Supply
                     Chain Dictionary reflects a fundamental change in the way operations focuses
                  and measures its performance.

               
               
               
               
                  
                  1) In traditional management, performance
                     measurements related to machine, worker, or department efficiency or
                     utilization. These performance measurements are usually poorly correlated with
                     organizational performance. 2) In theory of constraints, performance
                     measurements that link causally to organizational performance measurements.
                     Throughput, inventory, and operating expense are examples.

                  

               
               
               
               
                  
                  Operational Performance Measurement and Control Principles

                  
                  Operations’ performance objectives flow
                     directly from the organization’s strategic goals. The performance objectives
                     help shape operations’ activities in a way that is aligned with the
                     organization’s goals and strategies. Performance targets based on these
                     objectives will move operations in the desired direction. Performance
                     measurement systems based on the objectives will ensure that operations’
                     processes are under control and will point to opportunities for improving
                     operations’ future performance.

                  
                  
                  
                  Control of operations manages the execution of production plans and schedules
                     and quality plans. Feedback from production is a fundamental requirement of the
                     control process. It supports the achievement of master production schedule
                     objectives such as providing the right product at the right time, within cost
                     standards, and in the right quantities. It enables achievement of operational
                     and quality performance objectives in areas such as

                  
                  
                  
                     
                     	
                        
                        
                        Worker, machine, and work center
                           efficiency and utilization

                        
                        

                     
                     
                     	
                        
                        
                        Product variation, throughput,
                           inventory, and operating expenses.

                        
                        

                     

                  
                  
                  It is important to ensure conformance to cost and quality
                     standards and procedures by tracking variances between actual cost and either
                     estimated or standard costs and using quality control measures to ensure no
                     defects and minimum variation. These costs are then assigned to a particular
                     cost center. The ASCM Supply Chain Dictionary defines related
                     key terms as follows.

                  
                  
                  
                     
                     Quality
                           control: The process of
                        measuring quality conformance by comparing the actual with a standard for
                        the characteristic and taking corrective actions on the difference.

                     
                     Cost
                           center: The smallest segment of
                        an organization, typically a department, for which costs are collected and
                        formally reported. The criteria in defining cost centers are that the cost
                        be significant and that the area of responsibility be clearly defined. A
                        cost center is not necessarily identical to a work center; normally, a cost
                        center encompasses more than one work center, but this may not always be the
                        case.

                     
                     Labor standard: Under normal conditions, the quantity of worker minutes necessary
                        to finish a product or process.

                     

                  
                  
                  The difference between actual and
                     standard cost is a variance. Variances are tracked by cost center. Standard cost
                     is calculated for each input by multiplying the standard quantity by the
                     standard price. The variances that are tracked include price, quantity, labor,
                     and overhead. If a variance persists despite efforts to correct it, it may be
                     that the standard is no longer accurate and needs to be updated.

                  
               
               
               
               
                  
                  Global Operational Metrics

                  
                  
                  
                  
                  One example of a global operational
                     metric is total factor productivity, which uses the weighted productivity ratios
                     of different production inputs to identify a factor that may be contributing to
                     a difference in performance. Total factor
                        productivity is defined in the ASCM Supply Chain Dictionary as follows:

                  
                  
                  
                  
                     
                     A measure of productivity (of a
                        department, plant, strategic business unit, firm, etc.) that combines the
                        individual productivities of all its resources, including labor, capital,
                        energy, material, and equipment. These individual factor productivities are
                        often combined by weighting each according to its monetary value and then
                        adding them.

                     

                  
                  
                  
                  For example, a manufacturer with
                     multiple plants may decide on key productivity factors, such as materials,
                     labor, and energy. When each plant reports its total factor productivity,
                     management can see differences that may point to operations approaches that
                     require further investigation and analysis. A higher energy factor may point to
                     older, inefficient equipment in one plant, and the benefits of upgrading the
                     equipment can be further analyzed.

                  
                  
                  
                  This approach can
                     also be used historically. A plant can determine its total productivity factor
                     and then compare it with factors from previous years.

                  
                  
               
               
               
               
                  
                  Detailed Operational Performance
                     Measures

                  
                  
                  
                  Exhibit 1-104 shows examples of
                     metrics for each type of generic performance objective: speed, dependability,
                     flexibility, quality, and cost. These competitive priorities can apply to both
                     service and manufacturing industries—for example, a financial services business
                     and a household appliance manufacturer. Note that these are metrics or actions
                     to be measured. The performance objective will define a SMART target for the
                     activity: specific, measurable, attainable, relevant, and time-bound.

                  
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-104: Examples of Metrics Related to Five Generic Performance Objectives
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Objective

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Manufacturing Organization

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Service Organization

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Speed

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Time from
                                             system order to shipment to distributors

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Idle/wait
                                             time in processes

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Response
                                             time to request for service

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Time to
                                             complete transaction to customer’s
                                             satisfaction

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Dependability

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Orders
                                             shipped by promise dates

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Number of
                                             hours when technology is offline due to
                                             failures

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Calls
                                             answered within four rings

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Percentage
                                             of calls where issues have been resolved in one
                                             call

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Flexibility

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Number of
                                             hours required to shift production line to new
                                             product

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Output
                                             range within which production can be scaled upward
                                             with less than 10% increase in labor budget

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Representatives trained in three or more
                                             products

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Number of
                                             customized customer solutions

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Quality

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Number of
                                             defects that require rework

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Number of
                                             flaws or premature appliance failures reported by
                                             customers

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Representatives’ adherence to call guidelines

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Accuracy of
                                             information given to customer

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Customer
                                             satisfaction with interaction

                                          
                                          

                                       

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Cost

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Product
                                             cost

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Return on
                                             investment in new production line

                                          
                                          

                                       

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          Labor
                                             budget

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Per-call
                                             sales volume

                                          
                                          

                                       
                                       
                                       	
                                          
                                          
                                          Return on
                                             training investment

                                          
                                          

                                       

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
                  
                  As you review these metrics, you will see
                     that some are outward-facing (aimed at the market’s or customer’s requirements),
                     some are inward-facing (aimed at the organization’s requirements), and some can
                     be seen as addressing both perspectives. For example,

                  
                  
                  
                  
                     
                     	
                        
                        
                        “Response time to request for
                           service” or “Time from system order to shipment to distributors” is
                           outward-facing. It tries to create performance that will improve
                           customer satisfaction.

                        
                        

                     
                     
                     	
                        
                        
                        “Per-call sales volume” or
                           “Number of defects that require rework” affects the organization’s
                           ability to create value.

                        
                        

                     
                     
                     	
                        
                        
                        “Representatives’ adherence to
                           call guidelines” aims at creating and measuring performance that will
                           result in greater customer satisfaction, but it also will satisfy the
                           organization’s requirements related to efficiency. Similarly, customer
                           reports of problems affects the manufacturer’s brand image, which will
                           affect its costs (perhaps through increased advertising or needing to
                           replace products or redo services at no charge) and its revenue.

                        
                        

                     

                  
                  
                  
               
               

            
            

         
         
   
      
         
         
         
         Section G: Risk Management

         
         
         
         
            
            
            
               After completing
                  this section, students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Outline the risk
                     management process

                  
                  

               
               
               
               	
                  
                  
                  Understand the
                     basic concepts of the failure mode and effects analysis (FMEA)
                     method

                  
                  

               
               
               
               	
                  
                  
                  List examples of
                     risks associated with the supply network

                  
                  

               
               
               
               	
                  
                  
                  Describe risk
                     management strategies.

                  
                  

               
               

            
            
            
            This discussion of risk management starts with the basic risk
               management process that has become well established for enterprise risk management.
               Failure mode and effects analysis is also addressed as an example of reducing
               product or service risks. Each of the major steps in the risk management process are
               then described along with examples of common operational and supply chain risks.

            
            

         
         
         
         
   
      
         
         
         
         Risk Management Process

         
         
         
         
            
            
            After defining risk management, we review the role of governance
               in risk management and present a generic risk management process. We conclude with
               a
               discussion of the failure mode and effects (FMEA) method used for product or service
               risks.

            
            

         
         
         
         
         
            
            
            Risks and Risk Management Process

            
            
            
            
               
               
               Risk management can be considered a core organizational
                  competency because of the way variability, uncertainty, complexity, and ambiguity
                  permeates all of an organization’s activities. Organizations that are successful in
                  managing risk have instilled risk awareness and an understanding of risk management
                  principles throughout their workforce, from the executive suite to the shop floor.
                  They are rewarded with improved resilience, defined in the ASCM Supply Chain Dictionary in part as

               
               
               
               
                  
                  the ability to return to a position of
                     equilibrium after experiencing an event that causes operational results to
                     deviate from expectations. Resilience can be improved by increasing the number
                     of response options and/or decreasing the time to execute those options.
                     Resilience is improved by risk monitoring and control.

                  

               
               
               
               Risk
                     management is defined in the ASCM Supply Chain Dictionary
                  as

               
               
               
               
                  
                  the identification, assessment, and
                     prioritization of risks followed by coordinated and economical application of
                     resources to minimize, monitor, and control the probability and/or impact of
                     unfortunate events or to maximize the realization of opportunities.

                  

               
               
               
               It is important to note in this definition
                  that risk, which is essentially uncertainty about an outcome, can be both negative
                  “threats” and positive “opportunities.” If viewing opportunity as a risk is new to
                  you, here is an example. Say that an organization learns that a major competitor is
                  having financial problems and may fail. If that occurs, the organization has an
                  opportunity to win customers from the failed business if it can satisfy demand
                  quickly. Operations may be asked to develop ways to strengthen the chances of this
                  positive outcome—perhaps by planning additional sources of supplies and ways to
                  increase capacity utilization (perhaps by adding a shift). Organizations that
                  prepare for opportunities are more likely to succeed in capturing them when they
                  arise.

               
               
               
               Here, however, we will focus on managing threats or
                  vulnerabilities—negative risks. Prior to going over risk management processes, we
                  need to understand how the organization’s governance function is responsible for
                  risk oversight.

               
               
               
               
                  
                  Governance and Risk Management

                  
                  
                  
                  
                  The organization’s
                     governance function (e.g., board of directors and senior management) should
                     consider the amount of risk to which the organization is exposed, the level of
                     risk it can tolerate, and the amount of investment it is willing to make to
                     manage its risk. Operations strategy needs to be aligned with this risk
                     tolerance level and risk management budget limits.

                  
                  
                  
                  The organization’s risk
                        tolerance is defined as “an organization’s or stakeholder’s readiness
                     to accept a threat or potential negative outcome in order to achieve its
                     objectives” (ASCM Supply Chain Dictionary). An organization’s
                     risk tolerance is related to the nature of its business. An airline will be less
                     tolerant of risk related to flight safety; a software company may be more
                     tolerant of risk related to innovation in software. Tolerance level is also
                     affected by the organization’s leadership style, its culture, and its resources.
                     An organization with substantial resources is more likely to withstand the
                     impacts of risks that are not successfully controlled.

                  
                  
                  
                  Applying the principles of governance to risk
                     management requires ensuring visibility and review by senior management. One way
                     to achieve this is through a risk register, which is defined by the ASCM Supply Chain Dictionary as follows:

                  
                  
                  
                  
                     
                     A report that has summary information on qualitative risk
                        analysis, quantitative risk analysis, and risk response planning. This
                        register contains all identified risks and associated details.

                     

                  
                  
                  
                  The risk register also identifies
                     ownership of identified risks—the individuals who are responsible for monitoring
                     the risk control measures.

                  
                  
               
               
               
               
                  
                  Risk Management Process

                  
                  
                  
                  The discussion of risk management here is
                     based on a broad, organizational perspective. Risk management processes may rely
                     on standardized risk management frameworks. For example, ISO 31000 is an
                     international risk management standard that organizations can adopt. Failure
                     mode and effects analysis (covered later in this topic) has its own terminology
                     and tools, but it is based on the same principles described here: identification
                     of potential risks; prioritization in terms of impact, probability, and
                     detectability; and development of responses (e.g., redesign, incorporation of
                     redundancies).

                  
                  
                  
                  A generic process for risk management is
                     shown in Exhibit 1-105. The first three steps involve identifying risks,
                     assessing them, and responding to them. The fourth step reflects implementation
                     of any risk control measures that have been chosen, and the fifth step is a
                     feedback loop to ensure continuous improvement of the risk management
                     process.

                  
                  
                  
                  
                     Exhibit 1-105: Risk Management Process[image: A circular diagram illustrating the risk management process with five key steps: Identify Risk, Analyze Risks, Develop Appropriate Response, Implement and Monitor Plan, and Assess Risk Management Strategy. Go to long description for more details.]
                  Go to long description.

                  
                  
                  
                  
                  
                  The entire process depends on two
                     activities:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Continuous communication and feedback.
                              
                           The risk
                              management plans must be communicated clearly to all those involved
                              in control measures. The planners must ensure that they receive
                              feedback on the effectiveness of the measures to control the risks
                              and on any changes in the organization’s identified risks. This
                              includes changes in the status of existing risks and the emergence
                              of new risks.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Monitoring and assessment.
                              
                           This may
                              be a periodic review of preparedness to respond to risk and
                              after-action debriefs (analysis after a positive or negative risk
                              event has occurred) that examine the effectiveness of the control
                              measures.
                           

                        
                        

                     

                  
                  
               
               

            
            

         
         
         
         
            
            
            Failure Mode and Effects Analysis

            
            
            
            
               
               
               Failure mode and effects analysis
                  (FMEA) is a powerful method used to evaluate a design process to identify and rank
                  potential failures. Organizations use FMEA to evaluate a process for possible
                  failures and proactively prevent them rather than waiting for them to occur and then
                  having to correct them. FMEA looks at product or service failures and rates them
                  for

               
               
               
               
                  
                  
                  	
                     
                     
                     Probability of failure

                     
                     

                  
                  
                  
                  	
                     
                     
                     Degree of severity

                     
                     

                  
                  
                  
                  	
                     
                     
                     Likelihood of escaping detection.

                     
                     

                  
                  

               
               
               
               These three ratings, typically on a 1 to 5 or 1
                  to 10 scale, are multiplied to achieve a risk priority number (RPN) for each
                  potential failure. Based on their RPN, potential failures can be ranked for
                  corrective action. (Note: You will not be expected to know the formula for RPN for
                  the exam.)

               
               
               
               Note that the probability of detection value is
                  the likelihood that the failure will escape detection.

               
               
               
               The potential failures with high probabilities of
                  occurrence, high degrees of severity, and low chances of detection would have the
                  most risk impact and the highest RPN score and therefore would require an action
                  plan for mitigation.

               
               
               
               Exhibit 1-106 shows an example of a
                  transportation company that has identified three potential failures that could cause
                  goods to arrive damaged. The improvement group investigating the failures has
                  assigned a ranking to each failure from 1 to 10, with 10 being the worst. Based on
                  this example, the “Goods incorrectly loaded” category has the highest RPN score. It
                  should be the first potential failure to be reviewed for prevention and
                  mitigation.

               
               
               
               
                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-106: FMEA RPN Calculations
                        
                        
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Failure

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Probability of
                                    Occurrence

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Severity of Failure

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Probability of Escape
                                    from Detection

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 RPN

                                 
                                 
                              

                           
                        
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Goods not secured

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 5

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 6

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 2

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 60

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Goods incorrectly
                                    secured

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 8

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 4

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 5

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 160

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Goods incorrectly
                                    loaded

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 7

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 4

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 7

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 196

                                 
                                 
                              

                           
                        

                     

                  
                  

               
               
               
                  
                  Preventing
                     Failures

                  
                  
                  
                  
                  Preventing failures
                     increases organizational resiliency and is better than allowing failures to
                     occur and then recovering from them. The following approaches help to prevent
                     failures:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Design
                              out fail points. During the design phase of product or service
                           development, organizations can employ methods such as FMEA to determine
                           potential failures and redesign the products or services to prevent
                           those failures from occurring.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Build
                              in redundant systems. Have backup processes or resources in
                           place in case of a failure.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Use failsafe work
                              methods. These methods are
                           defined in the ASCM Supply Chain
                              Dictionary as follows:

                        
                        
                        
                        
                           
                           Methods of performing
                              operations so that erroneous or faulty actions cannot be completed.
                              For example, a part without holes in the proper place cannot be
                              removed from a jig, or a computer system rejects invalid numbers or
                              requires double entry of transaction quantities outside the normal
                              range.

                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Perform
                              maintenance. Take care of physical equipment and facilities to
                           reduce the risk of failure. This involves

                        
                        
                        
                        
                           
                           	
                              
                              
                              Preventive
                                 maintenance—regular servicing, including adjustments,
                                 replacements, and basic cleanliness

                              
                              

                           
                           
                           	
                              
                              
                              Total productive
                                 maintenance—operator-oriented maintenance involving all
                                 qualified employees in maintenance activities, which adopts
                                 empowerment principles and teamwork to prevent failures through
                                 maintenance.

                              
                              

                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Mitigate risks. Reduce the negative consequences of risks
                           through mitigation planning, economic mitigation such as having
                           insurance, containment, and reducing losses.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Recovering from Failures

                  
                  
                  
                  According to Slack et al. in Operations and Process Management, failure
                     recovery is “the set of actions that are taken, after the negative effects of
                     failure have occurred, that reduce the impact of the negative effects.” Slack et
                     al. describe the following four phases of the recovery process:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Discover.
                              
                           The first
                              step after failure is to determine the nature of the failure,
                              including what happened, who was affected, and why the failure
                              occurred.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Act.
                              
                           This step
                              includes communicating what actions will be taken, containing the
                              failure, and following up to ensure containment.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Learn.
                              
                           This
                              involves examining the failure to determine its root cause and ways
                              to prevent it in the future.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Plan.
                              
                           This step
                              includes failure analysis and recovery. Identify possible failures,
                              such as with an FMEA, and then define the procedures that the
                              organization should follow if the identified failure occurs.
                           

                        
                        

                     

                  
                  
               
               

            
            

         
         
   
      
         
         
         
         Identifying,
            Assessing, and Managing Risks

         
         
         
         
            
            
            Here we discuss
               techniques for risk identification and give examples of operations and
               supply chain risks. After that we cover how risks are assessed by
               determining their probability and their impact if realized. One
               way to prioritize risks is to use a risk matrix. Then we cover the
               basic categories of risk responses and the need for a recovery strategy
               or contingency plan. We conclude with an example of how the shipbuilder
               in our case study addresses risk on a project.

            
            

         
         
         
         
         
            
            
            Risk Identification
               and Categories of Risks

            
            
            
            
               
               
               In general, risks can arise from
                  internal or external sources and from natural or man-made sources.

               
               
               
               To complete a profile
                  of an organization’s risks, the organization’s external environment,
                  its internal processes, its supply chain, and its workforce must
                  be examined. To ensure completeness, the process of identifying
                  risks usually includes multiple perspectives—customers, supply partners,
                  operations supervisors and workers, financial executives, human
                  resources, information technology, and facilities managers.

               
               
               
               A variety of techniques
                  can help identify sources of risk, including analysis of historical
                  records, research into the experiences and actions of comparable organizations,
                  internal surveys, interviews with key leaders and consultants, and focus
                  groups (e.g., the purchasing department, team employees on the shop
                  floor).

               
               
               
               
                  
                  Operations Risks

                  
                  
                  
                  
                  The ASCM Supply Chain Dictionary provides
                     categories to use in describing operations risks: external, environmental,
                     technical, and organizational. Exhibit 1-107 lists
                     examples of operations risks in each category. Note that risks can
                     be both positive and negative. For example, under “Organizational,”
                     there could be an opportunity to develop or acquire new cutting-edge
                     skills that will improve the organization’s future competitive advantage.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-107: Examples of Operations Risks
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Risk Category

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Risk
                                       Example

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    External

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Pandemic
                                             affects market supply and demand.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Economic
                                             conditions improve/decline.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Currency
                                             valuation changes.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Labor
                                             union strike is called.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Commodity
                                             prices increase/decrease.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Pirates
                                             hijack a ship or thieves open a truck or container.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Riots
                                             break out as a government collapses. Property damage and business interruption
                                             occur.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Intellectual
                                             property rights are violated.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Critical
                                             internal data are stolen.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Interest
                                             groups with specific agendas and influence create social pressure.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Environmental

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Natural
                                             disasters disrupt transportation in supply chain.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Operations
                                             site is damaged by floods, winds, or fire.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          New
                                             environmental regulations increase operating costs.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Technical

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Information
                                             system (organization’s or trading partner’s) fails or is breached
                                             by an external party.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          New
                                             system takes more/less time to implement than expected and produces
                                             more/less revenue.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Critical
                                             piece of equipment fails.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Power
                                             outage occurs.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Organizational

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Unethical/unsustainable
                                             behavior by the organization or a partner is revealed.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Employees’
                                             health is hurt/helped.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Size
                                             and skills of the workforce support/hinder strategy.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Acquired
                                             supplier is smoothly merged into operations’ processes and culture.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Supply Chain Risks

                  
                  
                  
                  
                  The
                     supply chain network is vulnerable to multiple sources of risk:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Natural events,
                           such as storms that can affect operations’ capacity (e.g., preventing workers
                           from reaching sites, cutting off power, destroying resources)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Technical
                           problems, such as software malfunctions that disable a production
                           line or communication among suppliers

                        
                        

                     
                     
                     
                     	
                        
                        
                        Forecast
                           inaccuracy, which can result in lower inventory turns and increased
                           risk of obsolete inventory

                        
                        

                     
                     
                     
                     	
                        
                        
                        Price
                           increases due to competition, decreased supply of raw materials,
                           or changes in exchange rates

                        
                        

                     
                     
                     
                     	
                        
                        
                        Loss
                           of intellectual property

                        
                        

                     
                     
                     
                     	
                        
                        
                        Loss
                           of real property/value through system hacking and theft (both internal pilfering
                           and diversions and external hijacking)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Loss
                           of reputation caused by unsustainable behavior by a supply chain partner—for
                           example, a supplier who is violating labor or environmental laws

                        
                        

                     
                     

                  
                  
                  
                  While all supply
                     chains possess risk, global and very complex supply chains possess even
                     higher degrees of risk. This is compounded by the difficulty in
                     identifying those risks because of geographical distances, import
                     and export customs requirements, and unfamiliarity with local cultures.

                  
                  
                  
               
               
               
               
                  
                  Legal and Regulatory Compliance Risks

                  
                  There
                     are several types of legal and regulatory risk in a supply chain,
                     including the following:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Compliance risk.
                              
                           Supply
                              chains must comply with the laws and regulations of the country or
                              countries where they maintain operations. Of particular note are
                              labor conditions in developing nations, where unethical and illegal
                              working conditions may be more common.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Contract risk.
                              
                           Financial
                              or reputational damage may occur when an organization or one of its
                              business partners fails to follow contractual obligations.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Trademark/patent infringement.
                              
                           Misusing
                              intellectual property, infringing on a patent, or using a trademark
                              without authorization may result in financial and legal damages to
                              an organization. Being the victim of this practice can result in
                              loss of market share and a poor return on expensive investments in
                              differentiation.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Bribery and corruption.
                              
                           Bribery
                              and corruption risk may occur not only due to the actions of a given
                              organization but also due to actions taken on an organization’s
                              behalf by other parties.
                           

                        
                        

                     

                  
                  
                  Noncompliance with laws and regulations
                     can result in various costs, including

                  
                  
                  
                     
                     	
                        
                        Financial
                           penalties and other fines

                        

                     
                     
                     	
                        
                        Increased
                           legal costs

                        

                     
                     
                     	
                        
                        Productivity
                           loss associated with increased inspections

                        

                     
                     
                     	
                        
                        Forced
                           closure of operations

                        

                     
                     
                     	
                        
                        Corporate
                           reputation harm and associated financial losses.

                        

                     

                  
                  
                  Companies that have
                     legal departments will rely on those departments to stay abreast of
                     changing laws and regulations and determine how to best share information
                     on these changing laws throughout the organization.

                  
               
               

            
            

         
         
         
         
            
            
            Assessing Probability/Impact
               and Responding to Risks

            
            
            
            
               
               
               The next steps after identifying and
                  categorizing risks include assessing the probability and impact
                  of each risk and then devising an appropriate and cost-effective
                  response to each risk. If a risk event occurs, the organization
                  should also have a contingency plan in place.

               
               
               
               
                  
                  Assessing Probability and Impact of
                     Risks

                  
                  The magnitude of a risk
                     is determined by considering the risk’s probability of occurrence
                     and the impact it will have on the organization if it occurs. These
                     ratings can be determined qualitatively (e.g., comparative rankings)
                     or quantitatively (e.g., assigning monetary values to risks, computer
                     simulations, benefit-cost analysis).

                  
                  
                  Risks may be listed by a combined score
                     on a spreadsheet, or they can be mapped visually on a matrix. The
                     risk matrix is formed by two axes, for probability and impact. An
                     example is shown in Exhibit 1-108.

                  
                  
                  
                     Exhibit 1-108: Sample Risk Matrix[image: A risk assessment matrix plotting the magnitude of impact against the probability of occurrence, with various risks positioned within the matrix. Go to long description for more details.]
                  Go to long description.

                  
                  
               
               
               
               
                  
                  Responses to Risk

                  
                  
                  
                  
                  Operations
                     will take different approaches to controlling its risks, depending
                     on

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The risk’s magnitude
                           (probability and impact)

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           probability of success in the measures taken and their required
                           costs

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           possibilities that additional risk will be created as a result of
                           the intervention

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           organization’s risk tolerance level.

                        
                        

                     
                     

                  
                  
                  
                  The ASCM Supply Chain Dictionary defines
                     three approaches to managing risk. A fourth type exists (but has
                     no definition):

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Risk acceptance. “A decision to take no action
                           to deal with a risk or an inability to format a plan to deal with
                           the risk.” This is a common response when a risk has low impact
                           and probability. It may also be chosen when no effective response
                           can be devised. Organizations with high risk tolerance may use this
                           method more often.

                        
                        
                        
                        For
                           example, operations may be assessing risks associated with purchasing
                           a certain piece of equipment. Due diligence into the equipment’s
                           performance shows that it is very reliable. If the equipment fails,
                           the process can be performed with other equipment, and it will not
                           delay the process much.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Risk avoidance. “Changing a plan to eliminate
                           a risk or to protect plan objectives from its impact.” Avoidance
                           is often used when the impact of a risk is considered too severe
                           to tolerate. A high impact, high probability risk will usually be
                           avoided if some other method can be devised. For example, the health
                           risks for using a particular material in manufacturing may have
                           been proven in several reputable studies, so the process will be
                           redesigned to avoid the material.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Risk mitigation. “Reducing exposure to risk
                           in terms of either its likelihood or its impact.” Risk mitigation
                           may be used when impact and probability are moderate, when the possibility
                           of success in mitigation is high, or when the costs of mitigation
                           are low relative to the impact. Risk mitigation approaches sometimes use redundancy—“a backup capability…to
                           reduce the effects of breakdowns.” To continue the previous example,
                           let’s say that the substance in the manufacturing process is hazardous
                           only under certain conditions—for example, when it dries out and
                           dust can become airborne. Risk mitigation steps might include humidification
                           and air cleaning systems. Operations may also require that employees
                           wear protective gear at all times, or humans may be replaced by
                           robots in a process.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Risk transfer. The transfer
                           of all or some part of a risk to a third party. When an organization
                           insures its property, it is transferring the risk to another party,
                           the insurer. When operations chooses to use a third-party logistics
                           (3PL) provider to deliver goods to customers, it is transferring
                           all the risks associated with owning a fleet of trucks, employing
                           drivers, and operating the fleet (e.g., losses due to damaged or
                           stolen goods). The 3PL provider assumes ownership of these risks
                           or may transfer some of them using its own insurance.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Recovery Strategies for Realized Risks

                  
                  Effective organizations plan for
                     how they will recover from a risk event. Contingency planning is
                     defined by the ASCM Supply Chain Dictionary as
                     “a process for creating a document that specifies alternative plans
                     to facilitate project success if certain risk events occur.”

                  
                  
                  
                  For example, operations
                     may create a plan for what to do if a chemical spill occurs, training
                     and equipping teams to implement the plan quickly if needed. Workers
                     will don protective gear that is kept on hand, will quickly shut
                     down ventilation and drainage systems, and will follow procedures
                     for notifying supervisors. Operations will contract with a service
                     to clean the spill safely and dispose of materials. Managers should
                     meet after any significant event to understand why it happened and
                     what could have been done to avoid it.

                  
                  
                  Recovery strategies can also be as simple
                     as training employees in how to respond to dissatisfied customers
                     and giving employees the authority to offer customers some form
                     of compensation. They can be as complicated as product recall strategies
                     that reach upstream to every distribution channel and outlet to
                     track product, contact customers, and document the defective product’s
                     return and disposal.

                  
               
               

            
            

         
         
         
         
            
            
            Example: Shipbuilder Confronts Risk.

            
            
            
            
               
               
               The shipbuilder recently
                  bid on and won a prestigious project, the design and production
                  of a cutting-edge cruise ship. In a general strategy session, leaders
                  have determined that there are two primary project risks (other
                  than the usual risks of cost overruns and quality issues).

               
               
               
               One risk involves the delivery date, which
                  is very aggressive. There are substantial and accumulating penalties
                  for every month of delays past the promised delivery date. This
                  makes sense from a stakeholder perspective. If the ship is not ready
                  for the prime cruising season, the cruise line will lose money.

               
               
               
               The second risk has
                  to do with the technology that is being used. It requires a high degree
                  of integration among the work units. Delays in a single unit can
                  directly affect the schedule. The units’ performance can be delayed
                  by inadequate supplier performance (i.e., delayed or incomplete
                  deliveries, unacceptable levels of quality).

               
               
               
               The operations leader
                  asks all the unit directors to complete risk assessments and management
                  plans for their supply risks. Looking at their separate reports,
                  the operations leader is struck by the sheer number of risks and
                  the overall cost of managing them. This is the problem of cumulative
                  risk, risk aggregated from multiple sources or accumulated in one
                  source over time.

               
               
               
               The operations leader
                  calls for a meeting of unit leaders, some senior leaders, and the key
                  personnel from the technology department. In the discussion, the
                  possibility is raised of changing the approach to the supply network.
                  Currently the shipbuilder weights low cost very heavily in its selection
                  of suppliers. Would it help to revise the supplier selection process?
                  Some unit directors suggest going further and changing the basic
                  relationship with their suppliers, getting them more involved earlier
                  in the project and in the design process. Technology suggests the
                  idea of allowing suppliers more visibility over inventory and allowing
                  them to manage inventory supply.

               
               
               
               The operations leader
                  commits to preparing a cost and time estimate of this risk management
                  strategy and reporting back to management and the group.

               
               

            
            

         
         
   
      
         
         
         
         Section H: Capital Equipment and Facilities

         
         
         
         
            
            
            
               After completing this section, students will be able
                  to
               

            
            
            
            
               
               
               	
                  
                  
                  Define the process
                     of business planning

                  
                  

               
               
               
               	
                  
                  
                  Define capital
                     budgeting and describe payback period, net present value, internal rate of
                     return, and profitability index

                  
                  

               
               
               
               	
                  
                  
                  Understand how to
                     implement total productive maintenance

                  
                  

               
               
               
               	
                  
                  
                  Understand how to
                     comply with health, safety, and environment requirements and
                     regulations

                  
                  

               
               
               
               	
                  
                  
                  Understand the
                     tradeoffs inherent in an organization’s environmental footprint.

                  
                  

               
               

            
            
            
            Capital equipment and facilities are long-term investments that
               need to be subject to business planning and capital budgeting tests. Once these
               assets are built or purchased, they need to be maintained to ensure both their
               longevity and their ability to continue functioning so that operations are not
               disrupted. Total productive maintenance is one way that these goals can be promoted.
               The use of capital equipment and facilities for operations creates risks to workers
               and other stakeholders, so it is important to ensure compliance with health, safety,
               and environment regulations and requirements.

            
            

         
         
         
         
   
      
         
         
         
         Business Planning and Capital
            Budgeting

         
         
         
         
            
            
            Here we discuss business planning, the detailed
               plans that put a strategy into effect, and capital budgeting, which is the process
               of determining whether potential investments in property, plant, and equipment make
               financial sense and fit the capital budget goals. After presenting an overview, we
               go over capital budgeting tools and then present an example.

            
            

         
         
         
         
         
            
            
            Business Planning and Capital Budgeting
               Road Map

            
            
            
            
               
               
               Here we provide an overview of business
                  planning and capital budgeting.

               
               
               
               
                  
                  Business Planning

                  
                  
                  
                  
                  Business planning involves
                     creation of the business plan. The business
                        plan is defined in the ASCM Supply
                        Chain Dictionary in part as follows:

                  
                  
                  
                  
                     
                     A statement of long-range strategy
                        and revenue, cost, and profit objectives usually accompanied by budgets, a
                        projected balance sheet, and a cash flow (source and application of funds)
                        statement. A business plan is usually stated in terms of dollars and grouped
                        by product family. The business plan is then translated into synchronized
                        tactical functional plans through the production planning process (or the
                        sales and operations planning process). Although frequently stated in
                        different terms (dollars versus units), these tactical plans should agree
                        with each other and the business plan.

                     

                  
                  
                  
                  Business planning is the stage in
                     strategic planning where goals become projected revenue, against which the
                     organization must allocate its financial resources. As shown in Exhibit 1-109, business planning can be seen as a process with inputs, tools,
                     and outputs.

                  
                  
                  
                  
                     Exhibit 1-109: Business Planning as Process[image: Diagram showing the flow of financial management from input to processes to output. Input: Financial statements. Processes: Financial analysis tools, Costing methodology. Output: Operating budgets, Capital budgets.]
                  
                  
                  
                  
                  You don’t need to become an
                     accountant, but understanding the financial aspects of your organization’s
                     performance will help you in your job and in your career. It will also help you
                     speak with people from finance and accounting.

                  
                  
                  
                  More
                     significantly, the “bottom line” of operations effectiveness is literally the
                     bottom line on one of the financial statements—the impact of decisions and
                     actions on the organization’s costs and profit. You can use your financial
                     knowledge to assess your operation’s performance against that of competitors and
                     to compare alternatives and make financially sound decisions.

                  
                  
               
               
               
               
                  
                  Capital Budgeting

                  
                  
                  
                  
                  Capital budgeting is defined in the ASCM Supply Chain Dictionary as

                  
                  
                  
                  
                     
                     actions related to the planning and
                        financing of capital outlays for such purposes as the purchase of new
                        equipment, the introduction of new product lines, and the modernization of
                        plant facilities.

                     

                  
                  
                  
                  Capital budgeting involves the
                     investment of resources (either cash on hand or financed debt) to improve an
                     organization’s long-term competitiveness. In addition to acquiring new
                     facilities, products, and equipment or replacing existing resources (e.g.,
                     modernizing systems), capital budgets may be directed at retiring long-term
                     debt.

                  
                  
                  
                  Financial statement analysis
                     and the budgeting process may uncover performance issues. In some cases, these
                     issues may be addressed through capital projects. For example, a declining sales
                     trend may point to the need to develop new products. Or comparison of the costs
                     of production with those of competitors may point to the need to lower costs
                     through investments in automated systems. Some capital projects may stem from
                     sustainability goals—for example, installing solar panels on a factory rooftop,
                     purchasing recycling equipment (e.g., balers, shredders, containers), or
                     developing a new manufacturing process that uses less water or replaces
                     hazardous materials with more environmentally safe choices.

                  
                  
                  
                  Because capital
                     projects require the allocation of limited economic resources, capital budgeting
                     involves analyzing potential financial impact and allocating investment to
                     projects that meet financial thresholds and acceptable risk levels. Every
                     capital investment decision involves an opportunity
                        cost, which is defined in the ASCM Supply Chain Dictionary in part as

                  
                  
                  
                  
                     
                     the return on capital that could have
                        resulted had the capital been used for some purpose other than its present
                        use.

                     

                  
                  
                  
                  Would the capital invested in a
                     project have made a larger impact on profitability if we had spent it in a
                     different way? Or if we had simply left it in a short-term interest
                     account?

                  
                  
                  
                  One factor that should not be included in
                     analyzing potential capital investments is sunk
                        cost, which the ASCM Supply Chain Dictionary defines as follows:

                  
                  
                  
                  
                     
                     1) The unrecovered balance of an
                        investment. It is a cost, already paid, that is not relevant to the decision
                        being made about the future. 2) Capital already invested that for some
                        reason cannot be retrieved. 3) A past cost that has no relevance with
                        respect to future receipts and disbursements of a facility undergoing an
                        economic study. This concept implies that since a past outlay is the same
                        regardless of the alternative selected, it should not influence the choice
                        between alternatives.

                     

                  
                  
               
               

            
            

         
         
         
         
            
            
            Capital Budgeting Tools

            
            
            
            
               
               
               Capital budgeting tools
                  help decision makers analyze the potential of different capital investment options
                  and select investments. Some tools are easier to use than others; some can be used
                  to narrow a field of project proposals. Exhibit 1-110 shows a decision tree
                  that uses some of these tools in the capital budgeting process.

               
               
               
               
                  Exhibit 1-110: Capital Budgeting Process[image: Flowchart of capital investment decision-making methods, including Return on Investment (ROI), Payback Period Analysis, Net Present Value (NPV) Analysis, and Internal Rate of Return (IRR) Analysis, leading to the eligibility for funding and the ranking of capital projects by the profitability index. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               
               The process begins by applying tools that
                  focus on the outcomes of the investment—how much value will accrue to the
                  organization as a result of the investment. Return on investment and payback period
                  are simple tools that answer the question about whether there will be any positive
                  value created by the project. If the project passes this test, it may be submitted
                  to further study, especially when the investment is long term. Here, net present
                  value and internal rate of return are used to include the impact of cash inflows
                  (revenue from the project) and outflows (payments, debt interest). The slate of
                  projects that appear promising may be further subjected to a profitability index
                  analysis that helps rank opportunities in order of financial attractiveness.

               
               
               
               
                  
                  Return on Investment
                     (ROI)

                  
                  
                  
                  
                  The ASCM Supply Chain Dictionary defines return on investment (ROI) in part as

                  
                  
                  
                  
                     
                     a relative measure of financial
                        performance that provides a means for comparing various investments by
                        calculating the profits returned during a specified time period.

                     

                  
                  
                  
                  ROI is calculated using the following
                     formula:

                  
                  
                  
                  
                     
[image: ../images/1-h-t01_2_-_capital_budgeting_tools_01_id176690L50E1_mathml_26_width_1527.png]

                     

                  
                  
                  
                  An ROI above
                     0 is seen as positive, but ROI provides a limited picture of profitability. It
                     does not reflect the impact of time or the costs of borrowing on the investment.
                     As a simple analysis, it can help screen investments for further analysis.

                  
                  
                  
                  Residual income is an improvement
                     over ROI because it adds a requirement to ROI. The investment must not only
                     generate a positive return; it must be a return of a certain magnitude. The ASCM Supply Chain Dictionary defines residual income as “the net operating income
                     that an investment center earns above the minimum required return on its
                     operating assets.” Residual income is calculated in the following
                     manner.

                  
                  
                  
                  
                     
[image: ../images/1-h-t01_2_-_capital_budgeting_tools_02_id2114D07M05Z_mathml_27_width_1531.png]

                     

                  
                  
                  
                  Residual income is
                     also known as economic value added. The ASCM Supply Chain Dictionary defines economic value
                        added in part as “the net operating profit earned above the cost of
                     capital for a profit center.” This measure encourages investments that enhance
                     the value of the organization to its investors.

                  
                  
               
               
               
               
                  
                  Payback

                  
                  
                  
                  
                  The ASCM Supply Chain Dictionary defines payback as

                  
                  
                  
                  
                     
                     a method of evaluating an investment
                        opportunity that provides a measure of the time required to recover the
                        initial amount invested in a project.

                     

                  
                  
                  
                  Payback period (the time required to
                     recoup the investment) is calculated using the following
                     formula:

                  
                  
                  
                  
                     
[image: ../images/1-h-t01_2_-_capital_budgeting_tools_03_id174OA00M02N_mathml_28_width_819.png]

                     

                  
                  
                  
                  For
                     example, say that a manufacturer buys a new piece of equipment for $20,000. It
                     is estimated that it will increase productivity compared to the current
                     equipment at a savings of $15,000 per year. The payback period
                     is

                  
                  
                  
                  
                     
[image: ../images/1-h-t01_2_-_capital_budgeting_tools_04_id2288806N0Y4_mathml_29_width_1031.png]

                     

                  
                  
                  
                  The
                     investment with the shorter payback period is usually preferable, since a
                     shorter period of investment is less risky and increases the organization’s
                     liquidity.

                  
                  
                  
                  While the payback
                     period is easy to compute (if annual cash savings can be clearly quantified), it
                     does not consider the time value of money, which can make a difference in a long
                     payback period. There is a method called discounted payback period that does
                     consider the interest-earning value of money over time by discounting the cash
                     flows to present value prior to the analysis. (Usually these are after-tax cash
                     flows that add back depreciation.) This method is not addressed here. These
                     methods stop at the break-even point. By not considering cash inflows after this
                     point, the analysis may miss the impact of significant but delayed benefits (or
                     costs).

                  
                  
               
               
               
               
                  
                  Time Value of
                     Money

                  
                  
                  
                  
                  Before we look at
                     the cash-flow-based tools, we need to consider the concept of the time value of money, which is defined in the ASCM Supply Chain Dictionary in part as

                  
                  
                  
                  
                     
                     the cumulative effect of elapsed time
                        on the money value of an event, based on the earning power of equivalent
                        invested funds.

                     

                  
                  
                  
                  In other words, if an organization
                     invested $50,000 today in a capital project and received $50,000 in benefits a
                     year from now, it would have lost money on its investment. This is because of
                     the effects of inflation and because the money could have earned interest if it
                     had been invested or earned profit if used in a different operation that
                     generated a positive return.

                  
                  
                  
                  Time value adjustments are made with discounted
                     cash flow analysis tools that incorporate the cost of capital, which includes
                     the costs of equity and debt and the cost of risk. Discounted cash flow is defined by the ASCM Supply Chain Dictionary as “a method of investment analysis in which future cash
                     flows are converted or discounted to their value at the present time. The net
                     present value of an item is estimated to be the sum of all discounted future
                     cash flows.” Discount rates are based on market rates, the risk of the
                     investment, and industry factors. Time value calculations are usually made in
                     spreadsheets or other financial analysis tools, or they can be found in
                     published tables that specify factors based on the applicable interest rate and
                     the length of the investment.

                  
                  
               
               
               
               
                  
                  Net Present
                     Value

                  
                  Net present value (NPV) is defined in the ASCM Supply Chain Dictionary as

                  
                  
                  
                     
                     the present (discounted) value of future earnings (for
                        which operating expenses have been deducted from net operating revenues) for
                        a given number of time periods.

                     

                  
                  
                  
                  The formula for net present value follows (for an example with different single
                     sum cash flows in two future periods):

                  
                  
                  
                  
[image: ../images/1-h-t01_2_-_capital_budgeting_tools_05_equation-block_frj_d2g_zcc_mathml_30_width_1796.png]


                  
                  
                  If the discount rate is 12 percent, this would be expressed as 0.12 in the
                     equation and 1 plus 0.12 would be 1.12 for the denominator of the first fraction
                     shown in the equation, and for the second fraction shown it would be calculated
                     as 1.12 squared. Note that if the project has only one future cash flow, then
                     you need only one cash flow calculation for the period in question. If there are
                     more than two future periods, an additional cash flow calculation for each
                     period can be added. A given period’s cash flow is divided by one plus the
                     discount rate calculated with an exponent power that matches the future
                     period.

                  
                  
                  There are other ways to calculate NPV. Most NPV
                     calculations are actually done using a spreadsheet tool such as Excel, which has
                     a formula for NPV. Here is a longer explanation of how to calculate NPV:

                  
                  
                  
                     
                     	
                        
                        
                        Identify the anticipated net cash
                           flows from the project over the project’s lifetime. This is the
                           investment’s future value (FV). Each period’s cash flow would be
                           separately calculated at this point, such as in a spreadsheet with an
                           entry per period. If there are cash inflows and outflows for a period,
                           the net cash flow would be the difference between the two. Usually a
                           project or opportunity will have a cash outflow (initial investment) in
                           the present, and this is placed in period 0, and then each future period
                           (starting with period 1) has a net cash inflow.

                        
                        

                     
                     
                     	
                        
                        
                        Adjust the future values into the
                           value today, or the present value (PV). The initial investment is in the
                           present, so it does not need to be adjusted. The assumption is that a
                           dollar received a year from now is worth less than a dollar today,
                           because it reflects the minimum required rate of return. An investment
                           may be producing cash inflows, but this comes with a price tag—the rate
                           the organization has to pay to borrow the money for the project or the
                           rate it would be earning by investing the same amount elsewhere.
                           Organizations often have a defined minimum required rate of return for
                           their investments. FV can be converted into PV by multiplying FV by a
                           factor that represents the value of a dollar invested at a given rate
                           for a given amount of time—the PV factor. If the inflows are simplified
                           to be the same for each period, then the factor can be located in a
                           “present value of an ordinary annuity” table by finding the intersection
                           of the number of periods in total (the length of the investment) and the
                           required rate of return. Note that the math formula for present value of
                           an annuity could instead be used, and this formula or the tables
                           discussed here can be found online. If the inflows are different in each
                           period, then each period’s factor can be located in a “present value of
                           a single sum” table for the period and the required rate of return.
                           Alternately, the equation presented above can be used for these single
                           sum calculations. If the inflows are separately adjusted to PV by
                           period, sum them afterward.

                        
                        

                     
                     
                     	
                        
                        
                        Compare the PV of all future cash
                           inflows in total with the initial investment in the present. The
                           difference between the initial investment and the PV is the NPV. A
                           positive NPV indicates that the project will return a value that exceeds
                           the required return on investment.

                        
                        

                     

                  
                  
                  Exhibit 1-111 shows an NPV analysis of the capital project discussed
                     above, the purchase of new equipment. The present value of receiving $5,000 per
                     year for 20 years is calculated using a PV factor of 7.47—the time value of an
                     ordinary annuity of one dollar received each year for 20 years given a 12
                     percent discount rate. So, present value equals a $5,000 annual cash inflow
                     times 7.47, or $37,350 (this is a discounted rate from the $5,000 times 20
                     years, which is $100,000 before being discounted). The NPV will be $17,350.

                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-111: NPV Analysis
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	 
                                 
                                 
                                 	 
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Initial investment

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    $20,000

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Estimated life

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    20 years

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Annual cash inflows

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    $5,000

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Cost of capital (minimum rate of
                                       return required)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    12%

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Present
                                          value ($5,000 x 7.47)

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    $37,350

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Initial
                                          investment

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    ($20,000)

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Net
                                          present value

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    $17,350

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
                  NPV provides a good picture of whether the project will
                     add to organizational value or destroy value (if negative). Even a small
                     positive NPV is a good thing, since even an NPV of zero (for the entire
                     organization’s outputs in total) would mean that the organization is in a
                     position to pay its employees and suppliers and stay in business (though the
                     owners may not be happy). When several alternatives exist, the highest NPV is
                     often considered as the primary decision factor by many financial professionals.
                     NPV does require an estimate of the project’s initial cash outflow (which may
                     not be certain at the time of the analysis) and a detailed forecast of the net
                     cash inflows over the length of the investment period (which may not be
                     correct).

                  
               
               
               
               
                  
                  Internal Rate of
                     Return

                  
                  
                  
                  
                  The
                     internal rate of return (IRR) is defined
                     in the ASCM Supply Chain Dictionary as

                  
                  
                  
                  
                     
                     the rate of compound interest at which
                        the company’s outstanding investment is repaid by proceeds from the
                        project.

                     

                  
                  
                  
                  The IRR is essentially a way to convert NPV
                     into a project yield rate. Mathematically, the IRR is the rate of return the
                     organization is receiving when the project’s present value equals the initial
                     investment—or the point at which the NPV is zero. This rate is then compared to
                     the hurdle rate, which the ASCM Supply Chain Dictionary defines as
                     “the minimum acceptable rate of return on a project.” The hurdle rate is
                     determined by the organization and is usually based on its cost of capital
                     (costs related to borrowing plus the expected returns from investors). If the
                     IRR exceeds this hurdle rate, the project is acceptable because it will create
                     organizational value. If there are several alternatives, the one with the
                     highest IRR is preferred.

                  
                  
                  
                  Like
                     NPV, IRR considers the time value of money. Because IRR is time-consuming to
                     calculate manually, it is typically calculated in a spreadsheet such as
                     Excel.

                  
                  
               
               
               
               
                  
                  Profitability
                     index

                  
                  
                  
                  
                  Profitability index is defined in the ASCM Supply Chain Dictionary in part as

                  
                  
                  
                  
                     
                     the net present value of a projected
                        stream of income from a project (potential investment) divided by the
                        investment in the project. It is used to select among competing potential
                        investments.

                     

                  
                  
                  
                  The profitability index is calculated
                     by dividing the present value of the investment by the initial value. For the
                     example, in Exhibit 1-111 the profitability
                     index would be
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                  A
                     profitability index greater than 1 is preferable.

                  
                  
                  
                  The profitability index is generally used to rank investment
                     choices.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Capital Budgeting Example

            
            
            
            
               
               
               As part of the motorcycle manufacturer’s
                  expansion into a neighboring country, managers have decided that the increased
                  demand will necessitate an increase in capacity. One proposal is to build a new
                  factory in the new country (plan A). Another is to expand an existing factory in the
                  home country (plan B). Here is the information for the two options.

               
               
               
               
                  
                  
                  
                  
                  
                     
                     
                        
                        
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                              
                              	 
                              
                              
                              	
                                 
                                 
                                 Plan A: Build Abroad

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 Plan B: Expand at Home

                                 
                                 
                              

                           
                        
                        
                        
                           
                           
                              
                              	
                                 
                                 
                                 Investment*

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 $1,500

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 $2,000

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Period of investment

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 20 years

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 20 years

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 Cash inflows/year*

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 $225

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 $175

                                 
                                 
                              

                           
                           
                           
                              
                              	
                                 
                                 
                                 PV factor for an ordinary annuity over 20
                                    years at 12% cost of capital

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 7.47

                                 
                                 
                              
                              
                              	
                                 
                                 
                                 7.47

                                 
                                 
                              

                           
                        

                     

                  
                  

               
               
               * In home-country currency

               
               
               
               For each plan, calculate the

               
               
               
               
                  
                  
                  	
                     
                     
                     Payback period

                     

                  
                  
                  
                  	
                     
                     
                     NPV

                     

                  
                  
                  
                  	
                     
                     
                     Profitability index.

                     

                  
                  

               
               
               
               
                  
                  Capital Budgeting Exercise
                     Answers

                  
                  
                  
                  Payback
                        period

                  
                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	 
                                 
                                 
                                 	
                                    
                                    
                                    Plan A: Build Abroad

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Plan B: Expand at Home
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                                    Payback period

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    6.67 years

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    11.43 years

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
                  
                  Net present
                        value

                  
                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	 
                                 
                                 
                                 	
                                    
                                    
                                    Plan A: Build Abroad

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Plan B: Expand at Home

                                    
                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    
                                    Present value

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    $225 × 7.47 = $1,681

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    $175 × 7.47 = $1,307

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Minus investment

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    $1,500

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    $2,000

                                    
                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    
                                    NPV

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    $181

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    ($693)

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
                  
                  Profitability index

                  
                  
                  
                  
                     
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	 
                                 
                                 
                                 	
                                    
                                    
                                    Plan A: Build Abroad

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    Plan B: Expand at Home
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                                    Profitability index

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    1.12

                                    
                                    
                                 
                                 
                                 	
                                    
                                    
                                    0.65

                                    
                                    
                                 

                              
                           

                        

                     
                     

                  
               
               

            
            

         
         
   
      
         
         
         
         Total Productive Maintenance and
            Health, Safety, and Environment

         
         
         
         
            
            
            Here we address two important areas for maintaining facilities and
               their constituents. First we look at total productive maintenance and its goals.
               Then we cover health, safety, and environment (HSE) standards, which are based on
               regulatory requirements. These standards help ensure that facilities remain
               efficient, effective, and sustainable. The discussion includes HSE steps and
               compliance components as well as the organization’s environmental footprint.

            
            

         
         
         
         
         
            
            
            Total Productive Maintenance

            
            
            
            
               
               
               Total productive maintenance (TPM) is defined in
                  the ASCM Supply Chain Dictionary as follows:

               
               
               
               
                  
                  Preventive maintenance plus continuing
                     efforts to adapt, modify, and refine equipment to increase flexibility; reduce
                     materials handling; and promote continuous flows. It is operator-oriented
                     maintenance with the involvement of all qualified employees in all maintenance
                     activities.

                  

               
               
               
               TPM is an approach to equipment maintenance that
                  strives for perfect production with no

               
               
               
               
                  
                  
                  	
                     
                     
                     Slow running or small stops

                     
                     

                  
                  
                  
                  	
                     
                     
                     Breakdowns

                     
                     

                  
                  
                  
                  	
                     
                     
                     Defects

                     
                     

                  
                  
                  
                  	
                     
                     
                     Accidents

                     
                     

                  
                  
                  
                  	
                     
                     
                     Missed shipments.

                     
                     

                  
                  

               
               
               
               TPM is an aspect of the lean manufacturing
                  philosophy. Organizations can adopt TPM with or without adopting other lean
                  philosophies and systems. While TPM is operationally focused, the decision to adopt
                  it for an entire facility or organization is a strategic one.

               
               
               
               TPM is proactive and focuses on opportunities
                  as well as threats. It does not wait until a machine breaks down or until quality
                  problems occur before servicing the equipment. This has numerous benefits that
                  address operational performance objectives. It reduces downtime, which in turn
                  reduces delays in downstream processes, which improves dependability. It improves
                  quality, since technology is more likely to produce product within statistical
                  controls. Greater dependability improves costs by requiring less inventory buffer.
                  By focusing on productivity, TPM triggers continuous technology and process
                  improvements.

               
               
               
               There are additional benefits, such as

               
               
               
               
                  
                  
                  	
                     
                     
                     Extending the life of equipment and
                        protecting the organization’s capital investments

                     
                     

                  
                  
                  
                  	
                     
                     
                     Improving worker safety

                     
                     

                  
                  
                  
                  	
                     
                     
                     Making the system more resilient. There
                        is available capacity to manage unexpected interruption.

                     
                     

                  
                  

               
               
               
               
               Let’s look at the goals of TPM.

               
               
               
               
                  
                  TPM
                     Goals

                  
                  
                  
                  
                  Key goals of TPM include
                     getting the planned longevity out of the organization’s property, plant, and
                     equipment and no unplanned machine downtime. TPM emphasizes proactive and
                     preventive maintenance with scheduled
                        downtime, defined by the ASCM Supply Chain Dictionary as “planned shutdown of equipment
                     or a plant to perform maintenance or to adjust to softening demand.” This allows
                     the organization to get the full value from its physical assets while maximizing
                     operational efficiency.

                  
                  
                  
                  Machine
                     operators are trained in routine service and conduct preventive maintenance on
                     their machines. This increases a sense of responsibility for their machines.
                     Operators may also observe or assist when a more-skilled technician is required
                     to make repairs. This sense of ownership matches the lean philosophy of employee
                     empowerment.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Health, Safety, and Environment Steps and
               Compliance

            
            
            
            
               
               
               Health, safety, and
                  environmental (HSE) standards are set and enforced by national governments through
                  the appropriate government agencies. In the U.K., this agency is the HSE; in the
                  U.S., the main body is the Occupational Safety and Health Administration (OSHA).
                  Organizations must determine what regulations apply to them in each of the
                  jurisdictions in which they operate and how they will monitor and enforce these
                  standards internally so that workers, customers, and the public are not exposed to
                  hazards.

               
               
               
               Some other examples of HSE risk mitigation
                  steps include

               
               
               
               
                  
                  
                  	
                     
                     
                     Provision and use of personal protective
                        equipment (PPE)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Use of safety procedures and hazardous
                        material procedures

                     
                     

                  
                  
                  
                  	
                     
                     
                     Lockout/tagout on the servicing and
                        maintenance of machines and equipment

                     
                     

                  
                  
                  
                  	
                     
                     
                     Air quality measuring and
                        purification

                     
                     

                  
                  
                  
                  	
                     
                     
                     Noise level measuring and noise-related
                        facility or equipment modifications

                     
                     

                  
                  
                  
                  	
                     
                     
                     Air, water, and waste emissions
                        measurement and control.

                     
                     

                  
                  

               
               
               
               Adherence to safety and environmental standards
                  can be measured using a process such as the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     Compare actual to targets.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Measure conformance to targets (i.e.,
                        look for differences).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Determine action to be taken to correct
                        nonconformance.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Start corrective action.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Document the results and retain
                        documentation for proof of compliance.

                     
                     

                  
                  

               
               
               
               Assessing an organization’s environmental
                  footprint helps determine both the organization’s risks and its responsibilities,
                  as
                  is discussed more next.

               
               
               
               
                  
                  Environmental Footprint

                  
                  
                  
                  
                  One of the more challenging
                     local design decisions that require the organization to consider tradeoffs is
                     the size of the operation and its impact on the environment. An environmentally responsible business is “a firm
                     that operates in such a way as to minimize detrimental impacts on society” (ASCM Supply Chain Dictionary). The selected
                     manufacturing process type, process layout, and resulting amount of scrap per
                     unit impact the environment and sustainability goals of the organization.
                     Organizations are looking for ways to decrease the environmental footprint of
                     manufacturing processes in part through the reduction of waste.

                  
                  
                  
                  Another HSE responsibility is assuring
                     proper storage and handling of hazardous material, or hazmat, including its
                     elimination where possible. The ASCM Supply Chain Dictionary
                     defines hazmat as follows:

                  
                  
                  
                  
                     
                     Hazardous material defined by
                        environmental laws and legal precedents. A product has been defined as
                        hazardous by regulations that impose stiff fines if the regulations are
                        ignored.

                     

                  
                  
                  
                  Organizations can reduce the overall
                     impact of their manufacturing facility on employee health and the natural
                     environment through

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Efficient use of energy, water, and
                           other resources

                        
                        

                     
                     
                     
                     	
                        
                        
                        Protecting employee health and
                           improving employee productivity

                        
                        

                     
                     
                     
                     	
                        
                        
                        Reducing waste, pollution, and harm
                           to the environment.

                        
                        

                     
                     

                  
                  
                  
                  Many organizations are
                     taking their lessons learned from improving the efficiency of their existing
                     manufacturing operations and embedding that in the design of any new operations.
                     Organizations may use a design approach called design for the environment (DFE).
                     Using this process, an organization conducts an environmental assessment during
                     the concept stage of design to measure the impact on the environment throughout
                     its life cycle.

                  
                  
               
               

            
            

         
         
   
      
         
         
         
         Section I: Sustainability Strategies

         
         
         
         
            
            
            
               After completing
                  this section, students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Explain how an
                     organization can practice good corporate social responsibility and
                     sustainability

                  
                  

               
               
               
               	
                  
                  
                  Describe the
                     forces driving an interest in sustainability

                  
                  

               
               
               
               	
                  
                  
                  Describe the
                     perspectives represented by the triple bottom line

                  
                  

               
               
               
               	
                  
                  
                  Explain the
                     advantages of approaching sustainability strategically

                  
                  

               
               
               
               	
                  
                  
                  Discuss the
                     importance of macroenvironmental scanning, risk management, and leadership
                     in developing a sustainability strategy

                  
                  

               
               
               
               	
                  
                  
                  List sources of
                     guidance in developing a sustainability strategy, including ISO 14000 and
                     26000, the United Nations Global Compact, and SA8000

                  
                  

               
               
               
               	
                  
                  
                  Describe the role
                     of auditing in sustainability

                  
                  

               
               
               
               	
                  
                  
                  Explain why
                     measurement of sustainability strategies is critical to their
                     success

                  
                  

               
               
               
               	
                  
                  
                  Describe the
                     Global Reporting Initiative (GRI) and list its major categories for
                     measuring sustainable practices.

                  
                  

               
               

            
            
            
            This section discusses the basic principles
               of sustainability and the process of developing, implementing, and assessing
               sustainability strategies.

            
            

         
         
         
         
   
      
         
         
         
         Sustainability
            Road Map

         
         
         
         
            
            
            Here we focus on what
               a commitment to sustainability might look like and what factors
               drive and influence an organization’s approach to sustainability.
               We will also consider the nature of the decisions organizations
               must make when they choose a sustainable path. This path often requires
               tradeoffs and developing “best possible” solutions, a process facilitated
               by the triple bottom line and corporate social responsibility initiatives.

            
            

         
         
         
         
         
            
            
            Sustainability
               and Social Responsibility Road Map

            
            
            
            
               
               
               After introducing the
                  closely related concepts of sustainability and social responsibility,
                  we address some reasons why organizations are adopting these methods
                  into their strategies.

               
               
               
               
                  
                  Sustainability

                  
                  The ASCM Supply Chain Dictionary defines sustainability as

                  
                  
                  
                     
                     an
                        organizational focus on activities that provide present benefit
                        without compromising the needs of future generations.

                     

                  
                  
                  This may include contributing
                     to economic growth, environmental protection, and social progress.

                  
                  
                  Economic growth refers
                     to the long-term interest for a company to improve the community
                     it exists in, creating a better place to live and conduct business.
                     This may exist in the form of promotion of health, safety, education,
                     and other economic development.

                  
                  
                  
                  Environmental
                     protection means striving to protect and restore the environment while
                     using products, processes, services, and other activities to promote
                     continued sustainable development. Common efforts in this realm
                     include reduction of emissions and waste and using renewable energy
                     sources. Reducing overall energy consumption and consumption of
                     water and other natural resources are also often-pursued goals.

                  
                  
                  Organizations may choose to highlight sustainability
                     or other socially responsible goals in their balanced scorecard
                     to ensure that appropriate attention is given to these issues.

                  
               
               
               
               
                  
                  Social Responsibility

                  
                  
                  
                  
                  The ASCM Supply Chain Dictionary defines social responsibility as follows:

                  
                  
                  
                  
                     
                     Commitment by
                        top management to behave ethically and to contribute to community
                        development. This may also entail improving the workforce’s quality
                        of life.

                     

                  
                  
                  
                  Logistics
                     and manufacturing have a particular role to play in social responsibility, given
                     their wide reach and potential to affect people and communities
                     that span multiple regions and localities. This subset is called logistics social responsibility and
                     is described by the ASCM Supply Chain Dictionary as
                     follows:

                  
                  
                  
                  
                     
                     The subset of corporate social responsibility
                        that relates to logistics, including minimizing negative impacts,
                        monitoring and controlling, reporting, and continuously improving
                        in social responsibility areas that include the environment, health
                        and safety, and labor issues related to warehousing, transportation,
                        and other logistics areas.

                     

                  
                  
                  
                  Note that the definitions encompass ethical
                     behavior, which is concerned with health, safety, and labor issues.
                     Social responsibility also encompasses sustainability through environmental
                     concern. Thus, social responsibility can be understood as a company’s responsibility
                     to act both ethically and sustainably and to make efforts to continuously improve
                     in those areas as opportunities arise.

                  
                  
               
               
               
               
                  
                  Forces Driving Sustainability/Social
                     Responsibility

                  
                  
                  
                  Organizations have
                     a number of internal influences within their own control that help guide
                     their sustainability or social responsibility strategy, such as
                     their mission, vision, and values. In choosing the types of customers
                     they want to market to and the types of products they will produce
                     to satisfy those customers’ requirements, organizations can find
                     a customer base they wish to attract.

                  
                  
                  
                  However, organizations also accept the
                     fact that customers can have expectations that are only partially
                     in their control. The internet and international shipping containers are
                     examples of the many innovations that have enabled competition to
                     become much more global. From a sustainability perspective, this
                     means that customers who have unmet expectations will likely find
                     a better-suited supplier. Organizations also operate in environments
                     that contain numerous external influences beyond their direct control.
                     These influences should be understood and accounted for in sustainability
                     strategy and tactics.

                  
                  
                  
                  Making Sustainability Work identifies
                     four driving forces that lead organizations toward sustainable operations:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Organizational ethics
                           and values

                        
                        

                     
                     
                     
                     	
                        
                        
                        Regulations

                        
                        

                     
                     
                     
                     	
                        
                        
                        Community
                           relations

                        
                        

                     
                     
                     
                     	
                        
                        
                        Economic
                           value

                        
                        

                     
                     

                  
                  
                  
                  These
                     forces are subject to the organization’s influences to varying degrees.
                     Each of these forces involves a variety of costs, and avoiding costs
                     can often impel an organization to be a good corporate citizen.
                     Some costs are visible (e.g., fines), some are administrative (e.g.,
                     time spent on disciplinary actions or legal responses), and some
                     are invisible and hard to measure (e.g., lost sales and customer
                     goodwill, weak employer brand that makes recruiting more difficult).

                  
                  
                  
                  
                     
                     Organizational Ethics and Values

                     
                     
                     Ethics from an organizational
                        standpoint refers to efforts to establish, promote, monitor, and
                        maintain fair and honest standards throughout all interactions with every
                        company stakeholder. Ethics also encourages and expects the same
                        from all other stakeholders. Ethical practices may require companies
                        to go above and beyond local laws or the ethics of the local culture,
                        especially in the realms of human rights and diversity. For example,
                        a supplier could be operating in a country that considers it permissible
                        for children younger than 16 years old to work, but the organization might
                        decide that in order for the supplier to win the business it would
                        need to follow an age policy that complies with the organization’s
                        code of ethics.

                     
                     
                     
                     Organizations may create
                        mission and vision statements and define values that guide how they
                        want to be perceived and how they choose to act. The governance
                        style and polices that result determine an organization’s commitment
                        to corporate social responsibility.

                     
                     
                     An organization’s code of ethics represents
                        a commitment to core beliefs and standards of action, which can
                        include sustainability. Ethical organizations are transparent about
                        their decision making; their actions are consistent with their stated values.
                        Failure to behave ethically will in some cases violate laws and
                        regulations. At other times, the code of ethics is driven by the
                        organization’s commitment to abide by certain social norms. Social
                        norms are unwritten rules of behavior and beliefs common to a specific
                        social group. However, some social norms will need to be intentionally
                        avoided at the organizational level. For example, if you do a favor
                        for a friend, it is usually socially acceptable to accept a gift
                        given as thanks from that friend. At the organizational level this
                        is avoided because it would create a real or perceived conflict
                        of interest.

                     
                     
                     Ethical
                        behavior can be challenging for global organizations, since they
                        may be operating in communities with different cultural norms. The
                        global organization must chart a course between ethical universalism
                        and ethical relativism. Ethical universalism holds that some ethical
                        values are true in all cultures, while ethical relativism believes
                        that some values may be influenced by local culture. An organization
                        from a culture that values the equality of women in the workplace
                        will be challenged to define its ethical values if it chooses to
                        operate in a country with laws that restrict women’s rights.

                     
                     
                     Sometimes the costs
                        of ethical lapses are economic, for example, lost customers, damaged
                        relationships with suppliers or distributors, investors who have
                        lost trust in the organization, or retaliatory actions by competitors.
                        One of the more serious costs of unethical behavior is the weakening
                        of the ethical culture throughout the organization. When ethical
                        values are not applied in difficult situations or are not applied
                        to leaders or valuable employees, the potential for ethical missteps
                        increases throughout the organization. For example, a code of ethics
                        could prohibit paying bribes to do business in countries with significant
                        corruption. A leader who uses lobbyists or special interest groups
                        to provide what they call “gratuity payments” to facilitate this
                        business would be undermining the culture regardless of whether
                        this is billed back to the organization or is paid out of personal
                        finances.

                     
                     
                     Follow-through,
                        in the form of effective observation, evaluation, and communication of
                        ethical performance, including self-reporting ethical violations
                        to the appropriate authorities, is encouraged. Companies may also
                        create codes of conduct, develop education programs, and honor internationally
                        recognized standards such as those described in the United Nations
                        Global Compact.

                     
                  
                  
                  
                     
                     
                     
                        Regulations
                        

                     
                     
                     
                     
                     As awareness of
                        the issues related to sustainability has grown, governments have enacted
                        various laws and regulations. For example, organizations may be
                        penalized for excessive use of energy and water. Regulations can
                        restrict emissions and waste disposal, or they can require clearer
                        labeling or safer products for consumers and the environment or
                        safer working and living conditions for workers and neighboring communities.
                        Noncompliance will mean financial costs (e.g., fines, legal judgments, productivity
                        lost to more frequent inspections, required mitigation of environmental damage)
                        and nonfinancial costs (e.g., loss of reputation, damaged relationships
                        with regulators).

                     
                     
                  
                  
                  
                     
                     
                     
                        Community Relations
                        

                     
                     
                     
                     
                     Good relations with
                        one’s neighbors is critical to issues such as obtaining local permits for
                        construction or operations requirements, attracting and retaining
                        local workers, and maintaining facility security. Coca-Cola is often
                        used as a example of the benefit of maintaining dialogue with one’s
                        neighbors. The company is a heavy user of water resources and works
                        actively in its communities to create trust and goodwill.

                     
                     
                  
                  
                  
                     
                     
                     
                        Economic Value
                        

                     
                     
                     
                     
                     Some sustainable
                        actions make economic sense. Installing energy-efficient lighting reduces
                        the use of limited energy resources, but it also lowers a facility’s
                        energy bills. Providing more healthful work environments is an ethical
                        imperative, but it also supports worker productivity.

                     
                     
                     
                     Some organizations
                        have created brand identities that include sustainability. They
                        use their brands to attract like-minded customers.

                     
                     
                     
                  
               
               

            
            

         
         
         
         
            
            
            Global Strategic Design Focus Areas

            
            
            
            
               
               
               As seen in Exhibit 1-112,
                  global strategic design principles are the basis of an organization’s relationship
                  to society, the natural environment and its resources, and the workforce and
                  community. These are the relationships that define how a company chooses to deal
                  with matters of public interest. Sustainability and corporate social responsibility
                  are terms often used to describe an organization’s efforts in these areas.

               
               
               
               
                  Exhibit 1-112: Global Strategic Design Principles[image: Three concentric circles labeled Local, Network, and Global, illustrating design principles at different levels of an organization’s relationship with its environment and stakeholders. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               Both sustainability and social responsibility imply
                  ethical behavior that considers the short- and long-term effects of an
                  organization’s actions on society in a holistic sense—a view of society that
                  includes the organization, its current internal and external stakeholders, and,
                  indirectly, the society’s future stakeholders. The ASCM Supply Chain Dictionary defines a stakeholder as

               
               
               
               
                  
                  any individual or group
                     that has an interest that is affected or could be affected by the organization’s
                     activities. These include business partners, civil society organizations,
                     consumers, customers, employees and other workers, managers, governments, local
                     communities, non-governmental organizations, shareholders and other investors,
                     suppliers, trade unions, or vulnerable groups.

                  

               
               
               
               In the context of sustainability, stakeholders
                  can also include communities affected by an organization’s operations and actions,
                  both now and in the future.

               
               
               
               A sustainable organization therefore commits
                  to actions that benefit its investors and shareholders while simultaneously
                  protecting or enhancing the rights of employees, customers, neighbors, and
                  suppliers. This reflects the central tensions in sustainability: between financial
                  performance and sustainable effects, between the organization’s interests and the
                  good of society.

               
               
               
               Sustainability includes a wide range of
                  concerns about the effects of an organization’s actions. The nature of an
                  organization’s activities, its macro environment, its industry, its own resources
                  and culture, its relationships with its stakeholders—all of these factors can
                  influence an organization’s approach to sustainability. That approach can take many
                  forms, but the following focus areas should be considered.

               
               
               
               
                  
                  Focus
                     Areas of Sustainable Performance

                  
                  Efforts to improve an
                     organization’s sustainable performance generally focus on certain areas, such as
                     those in Exhibit 1-113. For each area, you will find examples of the types of
                     programs that might be developed to implement a sustainability strategy.

                  
                  
                  
                     
                     
                     
                        
                        
                           
                           Exhibit 1-113: Nine Areas of Sustainable Performance
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                                 
                                 	
                                    
                                    Area

                                    
                                 
                                 
                                 	
                                    
                                    Description

                                    
                                 
                                 
                                 	
                                    
                                    Sustainability Programs

                                    
                                 

                              
                           
                           
                           
                              
                              
                                 
                                 	
                                    
                                    Ethics

                                    
                                 
                                 
                                 	
                                    
                                    Creation and communication of ethical standards and the
                                       maintenance of those standards in interactions with all
                                       stakeholders

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Code of conduct

                                          

                                       
                                       
                                       	
                                          
                                          Ethics education

                                          

                                       
                                       
                                       	
                                          
                                          Signing onto human rights
                                             programs

                                          

                                       

                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    Governance

                                    
                                 
                                 
                                 	
                                    
                                    Management of organizational resources in the interest
                                       of organization’s stakeholders

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Diverse, educated, and active
                                             board of directors

                                          

                                       

                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    Transparency

                                    
                                 
                                 
                                 	
                                    
                                    Timely disclosure of complete and accurate information
                                       about output and activities needed by various
                                       stakeholders so that they can make well-informed
                                       decisions

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Employee communication
                                             channels

                                          

                                       
                                       
                                       	
                                          
                                          Community communication
                                             process

                                          

                                       
                                       
                                       	
                                          
                                          Regular reports of financial
                                             performance for current and potential
                                             investors

                                          

                                       

                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    Business relationships

                                    
                                 
                                 
                                 	
                                    
                                    Fair trading practices with suppliers, distributors,
                                       and partners

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Sustainable supplier
                                             policies

                                          

                                       
                                       
                                       	
                                          
                                          Diversity goals for
                                             relationships with suppliers and
                                             distributors

                                          

                                       

                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    Financial return

                                    
                                 
                                 
                                 	
                                    
                                    Provision of fair return on investment to providers of
                                       capital (shareholders, lenders) and protection of
                                       organizational assets

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Policies for assessing
                                             investments in sustainability

                                          

                                       

                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    Community involvement/economic development

                                    
                                 
                                 
                                 	
                                    
                                    Mutually beneficial relationship between the
                                       organization and its communities, marked by sensitivity
                                       to the communities’ cultures and needs

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Community philanthropy and
                                             volunteer programs

                                          

                                       
                                       
                                       	
                                          
                                          Youth mentorship
                                             programs

                                          

                                       

                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    Value of products and services

                                    
                                 
                                 
                                 	
                                    
                                    Provision of the highest level of product and service
                                       values to customers while respecting customer rights
                                       (e.g., privacy)

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Surveys and reports of customer
                                             satisfaction

                                          

                                       
                                       
                                       	
                                          
                                          Safety reporting and tracking
                                             systems

                                          

                                       

                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    Employment practices

                                    
                                 
                                 
                                 	
                                    
                                    Implementation of human resources practices aimed at
                                       employee development and empowerment and workforce
                                       diversity

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Commitment to international
                                             standards

                                          

                                       
                                       
                                       	
                                          
                                          Compliance with local
                                             employment laws

                                          

                                       
                                       
                                       	
                                          
                                          Employee benefit
                                             programs

                                          

                                       

                                    
                                 

                              
                              
                              
                                 
                                 	
                                    
                                    Protection of the environment

                                    
                                 
                                 
                                 	
                                    
                                    Protection and restoration of the environment and
                                       sustainable activities

                                    
                                 
                                 
                                 	
                                    
                                    
                                       
                                       	
                                          
                                          Energy and water use reduction
                                             programs (e.g., replacement of lighting,
                                             irrigation, or heating, ventilation, and air
                                             conditioning [HVAC] systems)

                                          

                                       
                                       
                                       	
                                          
                                          Recycling programs and employee
                                             education

                                          

                                       
                                       
                                       	
                                          
                                          Maintenance and inspection
                                             programs to reduce emissions

                                          

                                       
                                       
                                       	
                                          
                                          Replacement of fossil fuel
                                             equipment with flex fuel models

                                          

                                       

                                    
                                 

                              
                           

                        

                     

                  
               
               

            
            

         
         
         
         
            
            
            Triple Bottom Line

            
            
            
            
               
               
               The concept
                  of the triple bottom line was developed to illustrate the findings
                  of the Brundtland Commission in 1987. The commission was appointed
                  by the United Nations to analyze problems associated with development.
                  The report, “Our Common Future,” began by noting the following:

               
               
               
               
                  
                  Until
                     recently, the planet was a large world in which human activities
                     and their effects were neatly compartmentalized within nations,
                     within sectors (energy, agriculture, trade), and within broad areas
                     of concern (environment, economics, social). These compartments
                     have begun to dissolve. This applies in particular to the various
                     global ‘crises’ that have seized public concern, particularly over
                     the past decade. These are not separate crises: an environmental
                     crisis, a development crisis, an energy crisis. They are all one.

                  

               
               
               
               The triple bottom line (TBL) is defined
                  in the ASCM Supply Chain Dictionary as

               
               
               
               
                  
                  an
                     approach that measures the economic, social, and environmental impact
                     of an organization’s activities with the intent of creating value
                     for both its shareholders and society.

                  

               
               
               
               The concept is depicted
                  graphically in Exhibit 1-114.

               
               
               
               
                  Exhibit 1-114: Triple Bottom Line[image: Three overlapping circles labeled Social, Environmental, and Economic, with the intersection labeled as Sustainability.]
               
               
               
               
               The exhibit suggests
                  that sustainable actions result from an integrated analysis of potential
                  social, economic, and environmental benefits and damages. An action
                  that does not include consideration of all stakeholders—shareholders,
                  employees, customers, suppliers, communities, future generations—is
                  not sustainable. For example, a strategy that focuses on maximizing
                  economic return to shareholders by abusing widely recognized employee
                  rights may benefit shareholders in the immediate future, but it
                  will not produce sustainable benefit—general benefit in the long
                  term.

               
               
               
               Some critics have
                  said that this illustration would be more precise if it added the dimension
                  of time. Sustainable actions should be judged by their present and
                  future impacts.

               
               
               
               A sustainable action
                  may not be dead center—it may not satisfy all three perspectives equally—but
                  it should attempt to represent all three views as much as possible. Finding
                  the sustainable “sweet spot” often results from making tradeoffs
                  in one or more areas to create the greatest amount of common good.

               
               
               
               Let’s look more closely
                  at each of the triple bottom line perspectives.

               
               
               
               
               
                  
                  Social

                  
                  
                  
                  
                  The social sphere is often referred
                     to as “people.” It can include members of the organization (employees),
                     the supply chain (vendors, distributors, retailers), and society
                     (customers, communities affected by the organization, institutions
                     in those communities). An organization creates social good through
                     actions such as

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Providing standard
                           wages and benefits to employees

                        
                        

                     
                     
                     
                     	
                        
                        
                        Conducting
                           business activities in an ethical manner (e.g., prohibiting bribery
                           and conflicts of interest)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Paying
                           taxes to maintain community services and country infrastructure

                        
                        

                     
                     
                     
                     	
                        
                        
                        Paying
                           suppliers fairly and in a timely manner

                        
                        

                     
                     
                     
                     	
                        
                        
                        Operating
                           in a manner that promotes healthful conditions (e.g., by minimizing emissions
                           that cause respiratory disorders) and that respects the cultures
                           of the communities in which it operates

                        
                        

                     
                     
                     
                     	
                        
                        
                        Minimizing
                           competition with society over limited natural resources, such as potable
                           water or buildable land

                        
                        

                     
                     
                     
                     	
                        
                        
                        Developing
                           products that are safe and effective for consumers.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Environmental

                  
                  
                  
                  
                  The environmental sphere is often
                     referred to as “planet.” Environmental considerations can affect
                     many aspects of operations:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Energy
                           and water use

                        
                        

                     
                     
                     
                     	
                        
                        
                        Design
                           of products and processes to maximize use of recycled, recyclable,
                           and renewable materials

                        
                        

                     
                     
                     
                     	
                        
                        
                        Location
                           of facilities to minimize effects on local plant life and wildlife

                        
                        

                     
                     
                     
                     	
                        
                        
                        Minimizing
                           the creation and/or release of hazardous emissions and waste

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Economic

                  
                  
                  
                  
                  The economic sphere
                     is often referred to as “profit.” The most obvious component of profit
                     is the return an organization makes to its investors. A sustainable
                     supply chain in terms of financial returns focuses on providing
                     a competitive and stable return on investment to investors and lenders
                     while protecting company assets. An organization can also add economic
                     good to society, for example, by providing employment and training
                     or by raising incomes. Sustainability initiatives also have an economic component.
                     An example of this may be investing in fuel-efficient vehicles that
                     reduce long-term fuel costs while also cutting overall emissions.

                  
                  
                  
                  Another key to the economic bottom
                     line is that it promotes organizational strategies that enhance
                     long-term shareholder value instead of attempting to capture short-term,
                     unsustainable goals. A long-term economic perspective promotes additional considerations
                     related to how profit is determined. First, economic profit should
                     be calculated by deducting total costs over the lifetime of the
                     investment. For example, a new process may yield an immediate profit
                     to an organization, but it may also result in a higher incidence
                     of repetitive stress injuries to workers or create waste that is costly
                     to dispose of. These costs should be included in the calculation
                     of profit. Second, profit calculations should include costs and
                     benefits to society. For example, an organization’s uncontrolled
                     use of water supplies may require neighboring communities to drill
                     new wells or install new water treatment systems. This cost should
                     be subtracted from the operation’s profit.

                  
                  
               
               
               
               
                  
                  The
                     Sustainable “Sweet Spot”

                  
                  The
                     purpose of the triple bottom line is to help organizations identify
                     and weigh the possible effects of their actions. This can help them
                     choose among alternatives or improve their alternatives.

                  
                  
                  An example will
                     help show how the TBL analysis can inform and shape an organization’s
                     strategic decisions. Consider a food processing company that wants
                     to expand and is considering a particular location. Applying the
                     TBL to the situation, the organization’s leader finds the following:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              People.
                              
                           There
                              is a high rate of poverty in this area. By opening a facility in
                              this community, the organization can relieve poverty and provide
                              valuable skills that will benefit employees in the future. There is
                              a tradition in this community of using child labor. This conflicts
                              with the organization’s commitment to international labor standards
                              prohibiting the use of child labor.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Planet.
                              
                           Food
                              processing is a water-intensive business, and the facility could put
                              pressure on water supplies for the community and local farmers. At
                              the same time, locating the facility nearer the food sources would
                              decrease transportation and the use of fossil fuels.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Profit.
                              
                           Transportation costs will be lower, as will labor costs since the
                              organization will not have to compete for a small pool of workers.
                              There is potential to generate additional profits by selling food
                              waste to local meat producers as feed. Higher incomes in the area
                              will attract or support other businesses. Community tax rolls will
                              grow.
                           

                        
                        

                     

                  
                  
                  This initiative would be close to the center
                     of the TBL, except for the discoveries about the community norms
                     regarding child labor and limited water resources. An organization
                     might see the child labor issue as a violation of its code of ethics
                     and pass on the project in this community. Or it could seek to attract
                     sufficient adult workers such by providing a child care service
                     for adults with children up to six years of age.

                  
                  
                  The organization
                     could consider the benefits as being significant enough to invest
                     in further research on how to implement sustainable water practices
                     to offset the greater water use. For example, the organization could
                     make its grey water (used water that is nonpotable but contains
                     no fecal matter or hazardous chemicals) available for use in the
                     community, such as for fruit tree irrigation.

                  
               
               

            
            

         
         
         
         
            
            
            Case Studies: Sustainability

            
            
            
            
               
               
               Let’s look at the business impact of some
                  sustainability initiatives that our case study organizations are considering.

               
               
               
               
                  
                  Fast
                     Fashion Retailer

                  
                  
                  
                  One potential
                     fast fashion retailer sustainability initiative is to allow customers to bring
                     previously owned, private-brand-labeled clothing and accessories back to stores
                     for collection and donation. Store employees will check that donations are
                     applicable (private-brand-labeled and in good condition) and assign a value. The
                     value takes the form of a discount that the customer can apply to future
                     purchases.

                  
                  
                  
                  Exhibit 1-115 lists
                     some possible benefits and drawbacks in the areas of people, planet, and
                     profit.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-115: Fast Fashion Donation Program Analysis
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    TBL

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Benefits

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Drawbacks

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    People

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Donation of usable clothing to
                                             needy

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Reduction in community waste
                                             infrastructure

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Extra time and possible stress
                                             for employees

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Planet

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Reduced waste

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Encourages additional purchases
                                             and use of material

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Profit

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Additional sales through
                                             rewards program

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Marketing potential of
                                             program

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Costs for employee time,
                                             donation tracking system development and
                                             maintenance, transportation of donated
                                             goods

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Lost floor space for storing
                                             donations

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Potential for credits to
                                             destroy profitability of future sales

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Potential for customer
                                             fraud

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  This is a difficult
                     analysis, and the drawbacks are significant. The retailer might want to conduct
                     a pilot test with a rewards card, where stakeholder attitudes and profit impacts
                     can be confirmed, or the idea might be abandoned.

                  
                  
               
               
               
               
                  
                  Hotel
                     Group

                  
                  
                  
                  One potential hotel group
                     sustainability initiative is to replace guest room amenities (shampoos, etc.) in
                     the luxury division with a line from a different partner. The new line carries
                     certifications that no products were tested on animals and that only organic
                     ingredients have been used. The manufacturer also pledges to contribute to
                     environmental groups in each hotel’s community. The supplier agrees to provide
                     the same volumes at a slightly higher unit cost.

                  
                  
                  
                  Exhibit 1-116 shows the hotel group’s analysis.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-116: Hotel Group Sustainable Amenities Analysis
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                                    People

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Appeal to guests interested in
                                             product ingredients

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Local community
                                             involvement

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Time required to research
                                             ingredients and set up new supplier
                                             contracts

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Planet

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Additional funds donated to
                                             environmental causes

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Possible reduction of harmful
                                             byproducts in wastewater

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	 
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Profit

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Marketing advantages

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Costs of verifying supplier’s
                                             claims and donations

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Higher-cost amenities

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Risks that new supplier will
                                             not be able to provide necessary volume of
                                             products in timely manner

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  This is probably a good
                     initiative. Its drawbacks are not insurmountable. The hotel group can use its
                     current sustainable supply chain process to validate proof of the supplier’s
                     claims. The switch to another supplier could probably be accomplished in a
                     reasonable time frame.

                  
                  
               
               
               
               
                  
                  Commercial Door Manufacturer

                  
                  
                  
                  The commercial door
                     manufacturer is considering having its two regional plants specialize: one would
                     make MTO doors and the other would make standard MTS doors. The sustainability
                     argument for this is that the MTO environment has a significant amount of scrap,
                     while the MTS environment has very little scrap. Concentrating the MTO
                     operations in one place could reduce total scrap because in many cases a
                     remainder of a component that is cut to size can be used on a different door,
                     and this is more likely to be the case when all custom operations are managed
                     together. The main drawback is that the two regional plants were built to reduce
                     shipping distances, and this change would negate some of that benefit.

                  
                  
                  
                  Exhibit 1-117 shows
                     the commercial door manufacturer’s MTO consolidation analysis.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-117: Commercial Door Manufacturer’s Analysis
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                                          Significant initial
                                             investment

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  This is probably not a
                     good initiative because it runs counter to the organization’s strategic goal of
                     aggressively reducing customer lead times. However, the organization decides
                     instead that each of the two facilities should have its own MTO and MTS
                     production lines. Since this would be an increase in capacity just after the new
                     plant added capacity, management decides this step should wait until there is
                     enough demand to justify another capacity increase.

                  
                  
                  
                  The rationale they make for two separate plants, each with
                     its own MTO and MTS operations on specialized and distinct production lines is
                     as follows. Each line of business could be kept financially separate so that
                     each has better control of its costs and profit margins, but each would still
                     benefit from shared services and infrastructure. Keeping the MTS and MTO lines
                     in the same facility also increases business flexibility because workers can
                     easily be reassigned given demand fluctuations. Investment in equipment to set
                     up the separate lines will provide capacity for future growth while retaining
                     the business strategy of being the most responsive custom door manufacturer,
                     because each plant will be able to ship MTO and MTS orders. Furthermore,
                     providing sustainability training to workers and empowering them to find ways to
                     reduce scrap could help lower scrap costs in a different manner.

                  
                  
               
               
               
               
                  
                  Motorcycle Manufacturer

                  
                  
                  
                  One
                     potential motorcycle manufacturer sustainability initiative is to exchange the
                     current parts-cleaning solution with a slightly more-expensive product that
                     contains fewer ingredients that are known to be harmful to the environment and
                     may be harmful to humans. Observation shows that the new product takes slightly
                     longer to clean parts and requires more vigorous rubbing.

                  
                  
                  
                  Exhibit 1-118 shows
                     the motorcycle manufacturer’s analysis.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-118: Motorcycle Manufacturer Green Chemicals Analysis
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                  The primary benefits here
                     are to the motorcycle manufacturer’s employees and community and to the
                     environment. The question is whether senior leaders are sufficiently committed
                     to sustainability to accept the higher costs. It would also be a good idea, if
                     the organization proceeds, to educate employees about why the extra effort
                     required by the substitute cleaner is worth it in terms of their own health and
                     that of the environment.

                  
                  
               
               
               
               
                  
                  Shipbuilder

                  
                  
                  
                  One potential
                     shipbuilder sustainability initiative is to test rooftop solar photovoltaic
                     panels as a supplemental source of electricity for on-site use. The panels will
                     be installed on two facility buildings in one production location. The goal is
                     to meet 40 percent of the facility’s electricity needs at the end of the first
                     year in operation.

                  
                  
                  
                  Exhibit 1-119 shows
                     the shipbuilder’s analysis.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-119: Shipbuilder Solar Power Analysis
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                  This is a fairly
                     straightforward decision that many organizations are facing currently. The
                     deciding factors may be determined in a benefit-cost analysis that considers
                     energy pricing trends and reliability. The organization may also apply its
                     expertise to similar projects, such as designing solar panels for new cruise
                     ships.

                  
                  
               
               

            
            

         
         
   
      
         
         
         
         Sustainability
            Strategy and Standards

         
         
         
         
            
            
            Here we discuss why
               organizations may choose to develop sustainability strategies, the
               requirements for a successful strategy, and the process of developing
               and implementing a strategy. After that we cover various sustainability
               standards, addressing the United Nations Global Compact in more
               detail.

            
            

         
         
         
         
         
            
            
            Choosing a Strategic Focus

            
            
            
            
               
               
               Making Sustainability Work divides
                  an organization’s sustainable issues into three categories:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                           General sustainability issues.
                           
                        These issues
                           are important to society as a whole but are not directly influenced by
                           the organization. For example, a manufacturer of engineered wooden
                           floors may be concerned about the impact of warming on ecosystems, such
                           as coral reefs, and so may contribute a portion of its sales to this
                           issue.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Value chain issues.
                           
                        These are
                           directly affected by the organization’s actions. For example, the
                           flooring manufacturer may become aware of unsustainable forestry
                           practices that could permanently deplete certain types of wood products,
                           creating hardships for local communities and native ecological systems.
                           It may direct its purchasing/sourcing department to restrict wood
                           purchases to nonthreatened species or threatened species grown
                           sustainably in plantations.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Issues that have strategic effects.
                           
                        These issues
                           can affect the way an organization competes or its success. To continue
                           our example, revising its product line to include more products made
                           from renewable sources or sources that benefit their communities in the
                           long term could create a competitive advantage for the organization.
                           This sustainable issue has become a strategic issue for this
                           business.
                        

                     
                     

                  
                  

               
               
               
               It is to an organization’s
                  advantage to identify those issues that are aligned with its values,
                  that it can affect through its own actions, and that can simultaneously
                  create competitive advantages.

               
               
               
               
               
                  
                  Benefits of a Strategic Approach to
                     Sustainability

                  
                  
                  
                  Sustainability
                     in operations is likely familiar: energy-saving changes in equipment
                     and processes, recycling programs, green manufacturing and supply
                     chain certifications, and green SCOR® metrics.
                     What may be different for you is the idea of a sustainability strategy.
                     However, successful and cost-effective sustainability performance
                     is usually the result of adopting a strategic approach.

                  
                  
                  
                  Approaching sustainability
                     from a strategic perspective offers several advantages to organizations.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        First, strategy involves
                           the commitment and participation of senior management. Since adopting
                           sustainable practices will require change and investment, this top-level
                           involvement is key to implementation and assessment of practices.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Second,
                           strategy offers the opportunity for integration and coordination
                           of activities across an organization, which uses resources more
                           effectively and promotes sharing of learning. Policies can standardize
                           decisions about investing in sustainable initiatives and required
                           returns on investment.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Third,
                           taking a strategic approach to sustainability promotes a more proactive perspective—attention
                           to future problems and opportunities, not just those at hand. This
                           can help avoid a problem common in corporate sustainability programs:
                           restricting the organization’s attention to “low-hanging fruit”
                           that offers quick but, in the long term, small results.

                        
                        

                     
                     

                  
                  
                  
               
               

            
            

         
         
         
         
            
            
            Stages of Organizational Maturity
               in Sustainability Strategies

            
            
            
            
               
               
               The way organizations
                  approach sustainable issues evolves over time. Organizations tend
                  to become less reactive and tactical and more proactive and strategic
                  in their sustainability goals as they become more experienced in
                  this area. As society changes, proactive organizations constantly
                  rethink how they do business. The trick is for companies to be able
                  to predict and credibly respond to society’s changing awareness of
                  particular issues.

               
               
               
               Exhibit 1-120 shows
                  how organizations may pass through five stages as they move toward
                  social responsibility, though a given organization may stop at a
                  certain level.

               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-120: Stages of Corporate Responsibility
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               In the defensive stage,
                  penalties for noncompliance could be onerous and, even if the organization
                  is focusing on compliance to some degree, it may have reputation damage
                  that requires the organization to spend significant money on damage
                  control. For example, Porter and Kramer, in “Strategy and Society:
                  The Link Between Competitive Advantage and Corporate Social Responsibility,”
                  provide examples of companies forced to address the potential adverse
                  economic consequences of public disapproval of business practices
                  or behavior:

               
               
               
               
                  
                  
                  	
                     
                     
                     Nike, when faced with
                        a customer boycott after the New
                           York Times reported abusive labor practices at some of its Indonesian
                        suppliers in the early 1990s

                     
                     

                  
                  
                  
                  	
                     
                     
                     Shell
                        Oil, when confronted by Greenpeace protests when it sank the Brent Spar, an obsolete oil
                        rig, in 1995

                     
                     

                  
                  

               
               
               
               In the compliance
                  stage, the organization identifies major compliance risks and develops
                  appropriate sustainability programs in order to minimize the risks
                  of incurring fines and penalties. For example, say a manufacturer
                  uses hazardous materials in its processes. In its first pass at
                  sustainability, the business may develop protocols for the handling,
                  storage, and disposal of hazardous materials. It ensures that workers
                  have protective gear. It audits required documentation and reports
                  to agencies to make sure that the organization is in compliance
                  with regulations. If the organization is in the European Union (or
                  in certain U.S. states), the organization will be mandated by law
                  to take back electronics or products containing certain hazardous substances
                  at the end of their life cycle and then extract expensive or toxic
                  materials from them for reuse or proper disposal. However, it may
                  not actively seek out those returns. The impact of sustainability
                  is primarily reactive and occurs at the operational level.

               
               
               
               In
                  the managerial stage, the organization realizes that sustainable
                  activities can produce cost advantages and primarily seeks quick
                  wins. A simple example is an organization switching to post-consumer
                  recycled paper in order to reduce deforestation while saving money
                  on raw materials. Continuing the hazardous material example used
                  above, the manufacturer may apply life cycle costing to its use of
                  such materials. Life cycle costing is
                  defined in the ASCM Supply Chain
                     Dictionary as follows:

               
               
               
               
                  
                  In
                     evaluating alternatives, the consideration of all costs—including
                     acquisition, operation, and disposition costs—that will be incurred
                     over the entire time of product ownership.

                  

               
               
               
               The manufacturer may
                  realize that it can decrease costs by limiting the amount of hazardous
                  materials it uses in its processes. It may be able to decrease the
                  area dedicated to separate storage and time spent on administration.
                  Significant hazardous waste disposal fees can be reduced. The organization
                  is now responding tactically to this sustainable issue.

               
               
               
               An organization that
                  chooses to emphasize sustainability will work toward responsible
                  economic growth that benefits the society within which it operates
                  by providing fair wages, equal opportunities for local workers,
                  minimal impact on the environment, and so on. In return for these
                  investments, it may achieve a strategic advantage in the form of,
                  for example, increased worker and customer loyalty and positive
                  press.

               
               
               
               In the strategic
                  stage, the organization adopts a more integrated approach to sustainability,
                  considering how it can influence social, economical, and environmental goals
                  through changes to its culture, structure, and processes. It adopts
                  a more proactive position—not reacting to requirements but planning
                  how to achieve more sustainable operations. It applies its entire
                  value chain to identifying and analyzing opportunities for improvements
                  and collaborating to implement them. For example, the manufacturer
                  may set sustainable goals and redesign products to require fewer
                  or no hazardous materials. It may task all areas with reducing all
                  forms of waste. It may solicit employee ideas and provide rewards
                  for suggestions resulting in improved sustainability. It may include
                  sustainable goals in its strategic plan and report on progress in
                  its annual reports to investors.

               
               
               
               In the civil
                  stage, the organization may actively recruit supply chain members
                  who are willing to adopt its sustainability strategy and may divest
                  itself of others who fail to adopt its requirements after a reasonable
                  grace period. The organization might also lead or participate in
                  industry-wide forums or associations (these will likely include members
                  who are competitors) that promote concerted sustainability industry
                  efforts and sustainability goals.

               
               
               

            
            

         
         
         
         
            
            
            Developing and Implementing a Sustainability
               Strategy

            
            
            
            
               
               
               When an organization
                  starts thinking of sustainability strategically, it benefits from following
                  a process similar to that used in developing corporate and business strategies.
                  This approach emphasizes information gathering, analysis, coordinated implementation,
                  measurement of activities, and a continuous improvement feedback loop
                  through the reporting of results.

               
               
               
               Making Sustainability Work introduces
                  a corporate sustainability model, shown in Exhibit 1-121,
                  to describe the process for developing, implementing, and assessing
                  a sustainability strategy.

               
               
               
               
                  Exhibit 1-121: Corporate Sustainability Model[image: A circular process diagram with four quadrants labeled "Gather inputs," "Lead," "Develop programs," and "Assess, report on, and audit programs." Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               By following this
                  model, an organization provides “line of sight” from its internal
                  and external drivers to the development of its strategy and the
                  creation of structures and processes necessary for implementation.
                  Individual aspects of sustainability policies and programs can be
                  directly aligned with the strategy and the forces that shaped it. The
                  model also incorporates a review of the outcomes of the strategy,
                  which can be used to improve the organization’s performance.

               
               
               
               The process of creating
                  a more sustainable organization begins—as the process of developing
                  a strategy does—with gathering information about the internal and external
                  forces that affect the organization’s response. We discuss this
                  next, followed by the role of leadership. After that an example
                  of a program is provided. Sustainability assessment and reporting
                  is addressed elsewhere in this section.

               
               
               
               
                  
                  Gathering Inputs from the Macro Environment

                  
                  Scanning the macro
                     environment requires identifying

                  
                  
                  
                     
                     	
                        
                        Political
                           attitudes and governmental regulations.

                        

                     
                     
                     	
                        
                        Economic
                           conditions, such as wage and poverty levels and resource costs (including
                           energy, water, materials, and waste disposal).

                        

                     
                     
                     	
                        
                        Social
                           conditions and norms, such as attitudes toward child labor and nature, health
                           and education standards, and the obligations of corporations. When
                           local norms are very different from the norms of an organization’s
                           home country, leaders must examine the full ethical implications
                           of their actions.

                        

                     
                     
                     	
                        
                        Technology
                           that is placing pressure on people and the environment and new technology
                           that could relieve the pressure. For example, a new production line may
                           increase throughput but at the cost of raising noise levels inside
                           and outside the facility. Personal protective equipment may help
                           employees; increased building sound insulation may decrease noise
                           outside the building.

                        

                     
                     
                     	
                        
                        Environmental
                           vulnerabilities, such as poor air and water quality.

                        

                     
                     
                     	
                        
                        Legal
                           vulnerabilities for damage to people, communities, and the environment.
                           For example, a manufacturer examines all production sites to identify
                           the potential for storm water runoff from its extensive paved areas
                           to damage surrounding properties and natural environments.

                        

                     

                  
               
               
               
               
                  
                  Gathering Inputs from the Internal
                     Environment

                  
                  The
                     internal environment includes those forces that derive from the
                     organization itself. In general, these forces include the organization’s
                     culture, its strategy, the nature of its business, and its resources
                     and expertise.

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Culture.
                              
                           The
                              organization’s values may require attention to sustainable issues.
                              This can be especially important when the organization needs to
                              attract talented employees who value organizational attributes such
                              as ethical corporate behavior, environmental sensitivity, and
                              community involvement. When an organization’s values favor it,
                              sustainability is more likely to be integrated into the
                              organization’s action, from top decisions to operational
                              activities.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Strategy.
                              
                           The
                              organization’s competitive position and business strategy affect the
                              investment equation for sustainability initiatives. An organization
                              pursuing a differentiation strategy can rationalize an investment in
                              costly technology because it will return increased revenue and
                              market share. An organization in a highly competitive industry with
                              little opportunity for differentiation will be less likely to invest
                              in costly initiatives with longer payback periods (e.g.,
                              installation of systems to remove contaminants from air
                              exhausts).
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              The nature of value chain activities.
                              
                           Some
                              operations, such as mining or warehouse operations, entail higher
                              worker and environmental risks. Others are more intensive in terms
                              of their use of energy, water, and materials. By taking a more
                              integrated view of the value chain, an organization can enlist all
                              of its internal activities in meeting organizational goals.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              The complexity of the organization’s supply chain.
                              
                           As the
                              supply chain becomes more complex, it becomes more difficult to know
                              with certainty suppliers’ and distributors’ social and environmental
                              conditions. For example, the clothing industry continues to be
                              deeply affected by fires that have killed many workers in suppliers’
                              unsafe factories. Maintaining a sustainable supply chain may require
                              the use of third parties to assess and monitor supplier
                              conditions.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              The organization’s approach to globalization.
                              
                           An
                              organization with a globally integrated strategy will be more likely
                              to apply consistent standards across all of its locations. A locally
                              adaptive organization may allow local leaders to adapt policies to a
                              country’s social and environmental conditions. Global organizations
                              may find it useful to form partnerships with local groups and
                              nongovernmental organizations who know the communities’ needs and
                              resources better and can work more effectively with local
                              leaders.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Resources and expertise.
                              
                           Investment in sustainability may depend on the resources available
                              to invest. Highly competitive and low-profit industries may have to
                              find low-cost ways to achieve sustainability.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Sustainability expertise.
                              
                           As
                              organizations acquire expertise in sustainability, they become more
                              proactive and proficient in identifying opportunities and
                              implementing effective sustainability initiatives.
                           

                        
                        

                     

                  
               
               
               
               
                  
                  Leadership and Sustainability Strategies

                  
                  
                  
                  Leadership, including
                     executives and boards of directors, assumes responsibility for driving
                     the sustainability strategy and selecting goals, supporting the
                     strategy by allocating the necessary resources, communicating the
                     strategy to the organization and its stakeholders, and providing
                     accountability by monitoring the strategy’s results.

                  
                  
                  
                  To fulfill their
                     leadership roles, executives and the board of directors should

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Know the full sustainability
                           picture for their organization. This includes environmental forces
                           affecting performance, current performance, and possible threats
                           and opportunities related to sustainability.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Set
                           the organization’s sustainability strategy and establish goals based
                           on benchmarking of sustainable performance by competitors and similar organizations.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Communicate
                           with stakeholders (e.g., politicians, nongovernmental groups, communities)
                           to invite input, engage them in planning, and create a level of
                           trust.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Implement
                           sustainability policies that support the sustainability strategy.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Align
                           the organization’s culture and structure with the sustainability
                           goals.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Align
                           the organization’s resources to the sustainability goals, funding
                           strategic initiatives and building a workforce that is knowledgeable
                           about and engaged in sustainability.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Support
                           accountability by requiring assessment and reporting of investment outcomes
                           and by incorporating sustainability into performance management
                           goals for employees.

                        
                        

                     
                     

                  
                  
                  
               
               
               
               
                  
                  Developing Sustainability Programs

                  
                  
                  
                  
                  A lean manufacturing
                     organization will be used as an example of how a strategy-focused
                     sustainability program can be developed. In Lean Production Simplified,
                     Pascal Dennis points out that the core goal of customer focus in
                     lean manufacturing companies has been to provide the highest quality,
                     at the lowest price, in the shortest time by continually eliminating
                     waste. The current expectations of customers and other stakeholders
                     are much broader than just having a product focus. Customers and stakeholders
                     may influence the planning, making, and selling of products. Stakeholders
                     include government agencies and public interest groups that are concerned
                     with safety and environmental concerns.

                  
                  
                  
                  As
                     a result, lean organizations have expanded their goals and created
                     PQCDSM, which stands for

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Productivity

                        
                        

                     
                     
                     
                     	
                        
                        
                        Quality

                        
                        

                     
                     
                     
                     	
                        
                        
                        Cost

                        
                        

                     
                     
                     
                     	
                        
                        
                        Delivery
                           time

                        
                        

                     
                     
                     
                     	
                        
                        
                        Safety
                           and the environment

                        
                        

                     
                     
                     
                     	
                        
                        
                        Morale
                           (of workers).

                        
                        

                     
                     

                  
                  
                  
                  An
                     example of PQCDSM in action is the design of the process used to
                     develop and introduce new product features and new products at Toyota.
                     A key design principle is worker involvement. One issue with worker
                     involvement is the threat of job elimination caused by continuous
                     improvement and the elimination of waste. Productivity improvements
                     are recognized and openly acknowledged at Toyota as a threat to
                     jobs. Workers have been encouraged to come up with product improvements and
                     new product ideas that will lead to business growth and allow worker redistribution
                     rather than job reductions.

                  
                  
                  
                  Continuous improvement in this case takes
                     on a meaning other than cost and time reduction. It includes the
                     introduction of new product features that create reasons for customers
                     to prefer Toyota automobiles. An example is the concept of compact
                     solar-powered air-conditioning systems for automobiles introduced
                     in 2009. The idea came from the lean principle of observing and
                     creative thinking. The observation was of cars parked in full sun
                     at factories and shopping malls. The creative thinking was about
                     how to make drivers more comfortable with a free source of energy.
                     The product feature is an example of the kind of thinking encouraged
                     in all workers and managers. Normally, such thinking would be expected
                     primarily of sales and marketing departments.

                  
                  
               
               

            
            

         
         
         
         
            
            
            Sustainability Standards

            
            
            
            
               
               
               Because there is a cost to
                  develop and implement a social responsibility policy, many organizations
                  turn to standards or frameworks to help ensure that policies are complete,
                  practical to implement, and easy for the public, investors, and
                  others to understand. Internationally recognized standards for certification,
                  recommended guidelines, and industry-specific best practices can
                  help organizations understand the expectations of society related
                  to sustainability and set appropriate goals. Certifications can
                  also provide a way of demonstrating commitment to sustainable performance
                  to investors and customers.

               
               
               
               These standards and guidelines include ASCM Enterprise
                  Standards for Sustainability, ISO 14000 and ISO 26000, and SA8000.

               
               
               
               
                  
                  ASCM Enterprise Standards for
                     Sustainability

                  
                  
                  
                  
                  Organizations can earn the ASCM Enterprise
                     Standards for Sustainability if they meet the standard’s environmental, ethical,
                     and economic components (the triple Es) for their supply chains. Organizations
                     that earn this certification can demonstrate to their customers that their
                     products are ethical, environmentally friendly, and efficient throughout the
                     supply chain stages of orchestrate, plan, source, order, transform, fulfill, and
                     return. The standard contains a detailed checklist for such stages; for the key
                     facilitators of strategy, governance, workforce, technology, and knowledge
                     management; and for effective stakeholder management. Stakeholders include not
                     only customers and suppliers but also the government and the community. This
                     certification can help organizations realize better returns on their investments
                     in sustainability by instilling the market and the public with confidence that
                     the organization is living up to its commitments, which can be a strong source
                     of competitive advantage.

                  
                  
               
               
               
               
                  
                  ISO
                     Standards 14000 and 26000

                  
                  
                  
                  
                  
                  The International Organization for Standardization
                     (ISO) is a federation of national standards institutes from 167
                     countries (as of 2022). ISO describes its standards as providing
                     “world-class specifications for products, services and systems,
                     to ensure quality, safety and efficiency.” Among its more than 21,000
                     standards and related documents are the ISO 14000—Environmental
                     Management series and ISO 26000.

                  
                  
                  
                  
                  According to the ASCM Supply Chain Dictionary, the ISO 14000 Series Standards are

                  
                  
                  
                  
                     
                     a
                        series of generic environmental management standards…that provide
                        structure and systems for managing environmental compliance with
                        legislative and regulatory requirements and affect every aspect
                        of a company’s environmental operations.

                     

                  
                  
                  
                  ISO 14001
                     provides a broad framework that an organization can use to establish
                     an environmental policy and specific actions. An organization can
                     pursue certification for having met these requirements. Other guidelines
                     and documents in the series describe tools for conducting life cycle
                     assessments, guidelines for evaluating and auditing performance,
                     and a framework for reporting the results of actions. A life cycle assessment (LCA) is
                     defined in the ASCM Supply Chain Dictionary as
                     follows:

                  
                  
                  
                  
                     
                     Understanding the human and environmental
                        impacts during the life of a product, process, or service, including
                        energy, material, and environmental inputs and outputs. Sometimes
                        called cradle-to-grave analysis, LCA includes raw material extraction
                        through materials processing, manufacture, distribution, use, repair
                        and maintenance, and disposal or recycling.

                     

                  
                  
                  
                  The ASCM Supply Chain Dictionary defines ISO 26000 as follows:

                  
                  
                  
                  
                     
                     An
                        international standard…to assist organizations in contributing to
                        sustainable development beyond legal compliance through a common
                        understanding of social responsibility. ISO 26000 is not a management
                        system standard and is not intended or appropriate for certification
                        purposes or regulatory or contractual use.

                     

                  
                  
                  
                  ISO 26000 helps
                     define and illustrate what social responsibility is, defines basic principles
                     of social responsibility, and suggests ways social responsibility
                     can be integrated throughout the organization.

                  
                  
               
               
               
               
                  
                  SA8000

                  
                  
                  
                  
                  Social Accountability
                     International is a human rights advocacy organization. The SA8000
                     Social Accountability certification standard was developed in collaboration with
                     trade unions, businesses, nongovernmental organizations, and academic
                     and professional institutions. As of December 2016, over 2 million
                     individuals in 55 industries have received SA8000 certification.

                  
                  
                  
                  
                  SA8000 is based
                     on the International Labour Organization (ILO) conventions, the Universal
                     Declaration of Human Rights, and the UN Convention on the Rights
                     of the Child. Key elements of SA8000 are as follows:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Prohibition of child
                           labor (under age 15)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Prohibition
                           of forced labor, including prison labor or indebted labor

                        
                        

                     
                     
                     
                     	
                        
                        
                        Provision
                           of healthy and safe working environment

                        
                        

                     
                     
                     
                     	
                        
                        
                        Freedom
                           of employees to associate, join trade unions, and bargain collectively

                        
                        

                     
                     
                     
                     	
                        
                        
                        Prohibition
                           of discrimination based on race, caste, national origin, religion, disability,
                           gender, sexual orientation, union or political affiliation, or age

                        
                        

                     
                     
                     
                     	
                        
                        
                        Prohibition
                           of sexual harassment

                        
                        

                     
                     
                     
                     	
                        
                        
                        Prohibition
                           of corporal punishment or physical, mental, or verbal coercion

                        
                        

                     
                     
                     
                     	
                        
                        
                        Prohibition
                           of required workweek longer than 48 hours; overtime to be voluntary, paid
                           at a higher rate, and not to exceed 12 hours/week on a regular basis

                        
                        

                     
                     
                     
                     	
                        
                        
                        Compensation
                           at legal and industry standards; sufficient to meet basic needs

                        
                        

                     
                     

                  
                  
               
               

            
            

         
         
         
         
            
            
            United Nations Global Compact

            
            
            
            
               
               
               The ASCM Supply Chain Dictionary defines the United Nations Global Compact
                  (UNGC) and its management model as follows:

               
               
               
               
                  
                  United Nations Global Compact: A voluntary
                     initiative whereby companies embrace, support, and enact, within their sphere of
                     influence, a set of core values in the areas of human rights, labor standards,
                     the environment, and anticorruption.

                  
                  UN
                        Global Compact Management Model: A framework for guiding companies
                     through the process of formally committing to, assessing, defining,
                     implementing, measuring, and communicating the United Nations Global Compact and
                     its principles.

                  

               
               
               
               Organizations that obtain board approval and
                  have their chief executive become a signatory to the UN Global Compact voluntarily
                  pledge to adhere to 10 universal principles. Exhibit 1-122
                  reproduces these principles verbatim (with permission from the UN Global Compact).
                  However, the compact has no monitoring or enforcement capability. Still, signatories
                  include over 12,000 organizations from around the world.

               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-122: UN Global Compact 10 Principles
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 UN Global Compact 10
                                    Principles

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Human
                                       Rights
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Principle 1

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Businesses should support and respect the protection of
                                    internationally proclaimed human rights; and

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Principle 2

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 make
                                    sure that they are not complicit in human rights
                                    abuses.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Labour
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Principle 3

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Businesses should uphold the freedom of association and the
                                    effective recognition of the right to collective
                                    bargaining;

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Principle 4

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 the
                                    elimination of all forms of forced and compulsory
                                    labour;

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Principle 5

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 the
                                    effective abolition of child labour; and

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Principle 6

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 the
                                    elimination of discrimination in respect of employment and
                                    occupation.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Environment
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Principle 7

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Businesses should support a precautionary approach to
                                    environmental challenges;

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Principle 8

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 undertake initiatives to promote greater environmental
                                    responsibility; and

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Principle 9

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 encourage the development and diffusion of environmentally
                                    friendly technologies.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Anti-Corruption
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Principle 10

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Businesses should work against corruption in all its forms,
                                    including extortion and bribery.

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               Voluntarily complying with such a program may
                  help prevent nations from developing regulations that are costly to comply with.
                  Organizations that commit to these principles in policy and action not only improve
                  their public image but also often find that they have lower risks, such as for
                  corruption, which makes the organization more stable in the eyes of investors and
                  thus a more attractive investment. Of course, in an extended supply chain the
                  actions of an organization’s suppliers may reflect positively or negatively on the
                  organization, especially if the organization is the channel master or the most
                  visible partner in the network. For this reason, the Global Compact stresses the
                  need to ensure that suppliers are compliant with these principles or are making
                  reasonable progress in that direction. When suppliers are located in countries with
                  low labor costs, compliance becomes both more vital and more difficult to
                  ensure.

               
               
               
               The UN Global Compact Management Model
                  assists with incorporating the 10 principles into strategy and daily operations
                  within an organization and with its suppliers. The model is practical and scalable
                  and includes a feedback loop to ensure continuous improvement. The cyclical steps
                  in
                  the model are as follows:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                           Commit.
                           
                        This first
                           step is undertaken by company leaders, including management and the
                           board of directors. They commit in a transparent way to incorporate the
                           principles into formal governance structures such as board approval
                           processes, culture, strategy, and daily operations.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Assess.
                           
                        In this step,
                           the organization assesses its current state in terms of risks and
                           opportunities related to human rights, labor, the environment, and
                           anti-corruption. A risk and opportunity analysis considers financial
                           costs or potential gains as well as other harder-to-quantify positive
                           and negative impacts and then weights these benefits and costs. This
                           helps the organization prioritize areas for improvement based on the
                           largest net gains or mitigation of the worst risks.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Define.
                           
                        This is where
                           the results of the assessment are used to create or refine the
                           organization’s strategy and related policies, goals, and metrics. This
                           step defines the end results up front so success can be determined.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Implement.
                           
                        In this step,
                           the new strategy is transformed into tactics such as capital improvement
                           projects to provide any necessary capacity and resources, worker
                           engagement and education, new policies and procedures for the
                           organization and its suppliers or distributors, plans for assessing
                           compliance, and action plans for dealing with missed goals. Note that
                           suppliers or other partners who choose not to comply with these policies
                           or cannot become compliant within a reasonable amount of time may need
                           to be replaced.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Measure.
                           
                        This is a
                           monitoring and controlling step. It involves adjusting metrics to ensure
                           that there is a way to determine whether the new policies and procedures
                           are being followed. It is also important to adjust metrics used in
                           individual, team, and external provider performance assessments so that
                           everyone has an incentive to work toward the committed goals.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Communicate.
                           
                        The last step
                           is where much of the payoff of the investment in corporate social
                           responsibility comes from. Engaging with local communities, the
                           workforce, the press, and other stakeholders helps the organization to
                           celebrate its successes and improve its reputation. Since communication
                           includes listening, a vital part of this step is listening to these
                           various stakeholders to identify goals for continuous improvement and
                           new levels of commitment.
                        

                     
                     

                  
                  

               
               
               
               The intent is that the learning generated by
                  the feedback loop should create an upward spiral of progress in terms of further
                  refinements and innovative new projects.

               
               
               
               The UN Global Compact Management Model has
                  three key elements that need to be in place for this type of effort to succeed:
                  governance, transparency, and engagement. The first step highlights the need for
                  corporate governance, which includes the “tone at the top” from executives as well
                  as checks and balances provided by a board of directors. Transparency is provided
                  when goals and specific metrics for success are shared so that stakeholders can make
                  a reasonable assessment of the organization’s activities and progress. Engagement
                  is
                  embodied in the final step, but it is important that this engagement be ongoing so
                  that the organization forms lasting relationships. These relationships can often be
                  an important source of information on customer expectations.

               
               
               
               Once an organization understands the
                  environment in which it will operate and decides what its general mission is to be,
                  it can take these inputs and develop a strategy.

               
               

            
            

         
         
   
      
         
         
         
         Impact, Mitigation, Metrics, and
            Reporting

         
         
         
         
            
            
            Here we discuss identifying and managing risks to
               sustainable performance, green and sustainable manufacturing, and social
               responsibility mitigation actions. After that we consider sustainability
               measurement, the Global Reporting Initiative, and sustainability audits.

            
            

         
         
         
         
         
            
            
            Risks to Sustainable Performance

            
            
            
            
               
               
               The process
                  of risk identification, analysis, and management is discussed elsewhere, but
                  there are several issues relative to sustainability that we need to
                  highlight here.

               
               
               
               
                  
                  Applying the TBL
                     to Identifying Risks

                  
                  
                  
                  
                  The first issue involves
                     identifying and analyzing the source of risks from the perspective of
                     sustainability. An analysis of risks to an organization’s
                     sustainability must include the full range of internal and external
                     sources, as shown in Exhibit 1-123. These influence the triple bottom line
                     perspectives and the potential for future effects.

                  
                  
                  
                  
                     Exhibit 1-123: Sources of Risks to Sustainability[image: A diagram illustrating the relationship between various aspects of supply chain, processes, products, and facilities with the Triple Bottom Line (TBL) principles of Planet, People, and Profits. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  For example, products can
                     be seen as affecting not only the organization’s economic performance
                     in terms of profit but also its social and environmental performance.
                     A drug manufacturer must consider the potential that a product will be
                     misused, intentionally or accidentally, and harm customers through
                     overdoses or addiction. It must also consider the impact of releasing
                     the product and its byproducts into the environment. For example,
                     certain drugs or metabolites have had negative effects on
                     fisheries.

                  
                  
                  
                  Another
                     example would be hiring a supplier who brings economic benefits to a
                     community in a developing economy. Jobs increase, but social changes
                     that accompany the new jobs might weaken the community, such as loss
                     of small independent businesses.

                  
                  
               
               
               
               
                  
                  Real and Perceived
                     Risks

                  
                  
                  
                  
                  The second
                     risk assessment issue involves what Making Sustainability Work calls the difference between
                     real and perceived risks. A real risk to sustainability is one that
                     occurs “either to the corporation or because of corporate operations
                     and impacts the business.” For example, there is a real risk if an
                     employee authorizes release of waste into a public stream. If
                     discovered, the business will be fined, it may have to repair damages,
                     and it may suffer a loss of its stock value. A perceived risk includes
                     “all issues that stakeholders…consider a company responsible for,
                     whether or not evidence bears out the perception.” Making Sustainability Work offers
                     the example of Shell Oil, who sank a decommissioned oil platform.
                     Although the action did not damage the environment, it led to claims
                     that it did, and there were costly drops in sales and share price. The
                     way an action may be perceived constitutes a risk.

                  
                  
               
               
               
               
                  
                  Life Cycle
                     Costing

                  
                  
                  
                  
                  The
                     third issue involves the need to apply the life cycle concept to
                     calculating the true cost of a sustainability issue. Using life cycle
                     costing will affect a benefit-cost analysis of possible risk
                     management approaches. The life cycle costs of manufacturing a
                     computer include raw materials and components, manufacturing,
                     distribution, and disposal. If improper disposal can create
                     environmental costs, those need to be included in the calculation. In
                     this case, a full consideration of life cycle costs can make it
                     economically attractive to initiate a program for returning computers
                     at the end of their use to the manufacturer or a certified recycling
                     center where the computer’s components can be recycled or disposed of
                     in a way that does not contribute to environmental pollution or health
                     risks to workers.

                  
                  
                  
               
               

            
            

         
         
         
         
            
            
            Analyzing Costs and Benefits to Society

            
            
            
            
               
               
               Before taking on a new initiative,
                  it is important for an organization to conduct a benefit-cost analysis to
                  examine the pros and cons of a proposed solution and its impact on society.
                  Exhibit 1-124 details
                  the steps to create a benefit-cost analysis as presented in Juran’s Quality Handbook. Note that in
                  order to reach a conclusion all aspects of each alternative must be
                  expressed in a common unit.

               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-124: Benefit-Cost Analysis Process
                        
                        
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Step

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Process
                                    Step

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Description

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 1

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Approximate
                                    one-time costs.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 These are the
                                    non-recurring costs for all alternatives, such as
                                    purchase or project management, design, and
                                    construction costs.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 2

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Approximate
                                    any annual operating costs that are
                                    additional.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Estimate the
                                    additional annual operating costs that each
                                    alternative will have.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 3

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Approximate
                                    the annual cost savings.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Estimate the
                                    annual cost savings from selecting each
                                    alternative.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 4

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Rank the
                                    impact of the alternatives.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Determine the
                                    likelihood of the problem being eliminated (or at
                                    least reduced) by the application of each
                                    alternative.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 5

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Measure the
                                    impact on customer satisfaction.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Determine if
                                    each alternative will have a positive impact on
                                    customer satisfaction. If so, the alternative
                                    remains. If not, the alternative is
                                    discarded.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 6

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Calculate net
                                    annual operating costs.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Determine the
                                    amount each alternative will save the
                                    organization. Cost savings are indicated by a
                                    negative number.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 7

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Calculate
                                    annual total of one-time costs.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 For each
                                    alternative, determine the annual total of the
                                    one-time costs.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 8

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Calculate
                                    total annual costs.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Sum of net
                                    annual costs and annual total of one-time
                                    costs.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 9

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Review data
                                    and prioritize alternatives.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Select the
                                    alternative with the highest rank.

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               

            
            

         
         
         
         
            
            
            Social Responsibility Strategies

            
            
            
            
               
               
               Rather than using a random
                  combination of philanthropic endeavors and other efforts, a
                  manufacturing/service strategy for social responsibility requires the
                  following actions:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                           Set the goal of shared value.
                           
                        How does your product benefit society and the
                           organization?
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Identify points of intersection.
                           
                        What points of intersection exist between the
                           products/services and society?
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Choose which social issues to address.
                           
                        What impact can the actions of the organization have on
                           the supply chain? This type of impact is referred to as an
                           inside-out linkage.
                        

                     
                     

                  
                  

               
               
               
               Inside-out linkages are the influences of
                  an organization’s value chain activities on society. These influences often
                  can be subtle and can vary with the location of the organization and over
                  time. Examples include the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     Infrastructure

                     
                     

                  
                  
                  
                  	
                     
                     
                     Human
                        resource management

                     
                     

                  
                  
                  
                  	
                     
                     
                     Technology
                        development

                     
                     

                  
                  
                  
                  	
                     
                     
                     Procurement

                     
                     

                  
                  
                  
                  	
                     
                     
                     Inbound
                        logistics

                     
                     

                  
                  
                  
                  	
                     
                     
                     Operations

                     
                     

                  
                  
                  
                  	
                     
                     
                     Outbound
                        logistics

                     
                     

                  
                  
                  
                  	
                     
                     
                     Marketing and
                        sales

                     
                     

                  
                  
                  
                  	
                     
                     
                     After-sales
                        service

                     
                     

                  
                  

               
               
               
               Looking at the same concept in reverse,
                  outside-in linkages are the influences of society on an organization’s value
                  chain activities. They include the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     Available
                        inputs to business—human resources, transportation, and so
                        on

                     
                     

                  
                  
                  
                  	
                     
                     
                     Competitive
                        rules and incentives—policies that protect intellectual property
                        and safeguard against corruption

                     
                     

                  
                  
                  
                  	
                     
                     
                     Local demand
                        standards—product quality and safety, consumer rights,
                        etc.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Availability
                        of supporting industries—service providers, machine producers,
                        etc.

                     
                     

                  
                  

               
               
               
               The goal is to be more proactive and use
                  social responsibility as one of the many levers that the organization
                  considers when designing its global network.

               
               
               
               Examples of social responsibility
                  strategies include green and sustainable manufacturing by design and the
                  sustainable management system model.

               
               
               
               
                  
                  Green and Sustainable Manufacturing by Design

                  
                  
                  
                  
                  The ASCM Supply Chain Dictionary
                     defines green manufacturing (also
                     called sustainable manufacturing) as

                  
                  
                  
                  
                     
                     a method of producing a good
                        or service that minimizes external cost and pollution. It
                        includes design for reuse, design for disassembly, and design
                        for remanufacture.

                     

                  
                  
                  
                  The goal of green manufacturing is to choose
                     methods of manufacturing and ways to provide services that promote
                     future economic success while also benefiting society and the
                     environment. Green manufacturing or services focus on

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Achieving high performance levels in the long
                           term

                        
                        

                     
                     
                     
                     	
                        
                        
                        Avoiding detrimental behaviors in the short term

                        
                        

                     
                     
                     
                     	
                        
                        
                        Staying profitable enough to remain in business.

                        
                        

                     
                     

                  
                  
                  
                  These principles can
                     have an important effect on decision making and the way business is
                     carried out. Specifically, manufacturing and services should be
                     performed in a manner that protects and improves the triple bottom
                     line, such as using design for the environment principles to make a
                     biodegradable product that can be marketed as such and that may also
                     reduce the need for and costs of hazardous material handling and
                     disposal. The ASCM Supply Chain Dictionary defines
                     design for the environment
                        (DFE) as “considering health, safety, and environmental
                     aspects of a product during the design and development phase of
                     product development.”

                  
                  
                  
                  The
                     steps involved in designing for the environment, or eco-effective
                     design, are shown in Exhibit 1-125. Some organizations call this going from “cradle to
                     cradle.” Driven by a commitment to putting eco-effective principles
                     into action, change grows incrementally using these steps.

                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-125: Steps in Design for the Environment
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Steps

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Description

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Get “free of”
                                       known culprits.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Begin to turn away from
                                       substances that are widely recognized as harmful.
                                       The decision to create products that are free of
                                       obviously harmful substances is part of a “design
                                       filter”: a filter that is in the designer’s
                                       head.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Follow
                                       informed personal preferences.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Base design
                                       choices on the best information
                                       available.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    3

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Create a
                                       “passive positive” list (P list).

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Here design
                                       becomes eco-effective. Going beyond existing,
                                       readily available information as to the contents
                                       of a given product, conduct a detailed inventory
                                       of all materials used in a product and what they
                                       will give off. Toxins? Carcinogens? What is the
                                       end state?

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    4

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Activate the P
                                       list.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Instead of being less bad,
                                       figure out how to be good. The product is designed
                                       from the ground up to reflect eco-effective
                                       principles.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    5

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Reinvent.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Transform the
                                       ideas into an eco-effective vision.

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  One standard that
                     promotes and is making great strides in green and sustainable business
                     is the Leadership in Energy and Environmental Design (LEED)
                     certification program for design, construction, and operation of
                     high-performance buildings. The standard has guidance on
                     environmentally friendly construction products.

                  
                  
               
               
               
               
                  
                  Sustainable
                     Management System Model

                  
                  Organizations today are improving
                     effectiveness and meeting competitive challenges by integrating their
                     environmental, health, and safety activities with sustainable
                     development. In “EMS and Sustainable Development: A Model and
                     Comparative Studies of Integration,” Oktem et al. have developed a new
                     model for this system—a sustainable management system (SMS). The SMS
                     model is a slightly different approach to sustainable development,
                     starting from a regulatory compliance base and attempting to merge
                     health, safety, and environmental concerns into an existing business
                     model.

                  
                  
                  The model has the
                     following five components:

                  
                  
                  
                  
                     
                     	
                        
                        
                        
                           
                              Business case.
                              
                           This includes
                              a review of costs and benefits such as salaries of
                              employees related to the SMS; expected savings in
                              waste disposal, reduced fines, and so on; business
                              opportunities; and internal and external
                              savings.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Organizational component.
                              
                           Management
                              buy-in, resources, and a management structure are
                              required for success.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Operational component.
                              
                           This links the
                              SMS to the overall strategic plan. Procedures are
                              established, personnel are trained, and stakeholders
                              are engaged in the process.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Enterprise resource planning (ERP) and IT.
                              
                           These
                              facilitate business operations internally and
                              externally in the supply chain.
                           

                        
                        

                     
                     
                     	
                        
                        
                        
                           
                              Monitoring and audits.
                              
                           SMS
                              performance and conformance are reviewed at regular
                              intervals. Corrective and preventive actions are
                              initiated as required.
                           

                        
                        

                     

                  
                  
                  
                     
                     GSK
                           Example

                     
                     
                     The use of the SMS
                        model is illustrated in the following example regarding Glaxo
                        SmithKline (GSK).

                     
                     
                     GSK
                        implemented an environmental, health, and safety management
                        system in the 1990s. Part of its motivation was to comply with
                        regulations and laws. The company had found compliance sometimes
                        difficult because it relied on individuals rather than a
                        standardized system.

                     
                     
                     The system was successful, and GSK soon added a program for
                        sustainable development, which evaluated the impact that R&D
                        activities had on natural resources, procurement, capital
                        expenditures, and other areas. These areas were controlled by
                        the management system and tracked through audits.

                     
                     
                     GSK established a risk
                        oversight and compliance council (ROCC), which coordinated the
                        risk management activities and reported its evaluation of
                        environmental, health, and safety activities to the executive
                        team. The board included committees that assessed audit results,
                        SMS management, and social responsibility.

                     
                     
                     GSK began a new certification audit
                        system that scored broad activities and looked at business
                        continuity, loss prevention, employee health, and
                        sustainability. As defined by the ASCM Supply Chain Dictionary,
                        certification audits are
                        “audits occurring within registration processes.” This could be
                        for ISO 9000 conformance, for example.

                     
                     
                     The organization also adopted
                        an ERP system aligned with ISO
                        certification.

                     
                  
               
               

            
            

         
         
         
         
            
            
            Sustainability Measurement and
               Audits

            
            
            
            
               
               
               The tools used to
                  measure and validate sustainability are similar to those used to measure and
                  validate operational performance.

               
               
               
               Reported sustainability performance
                  may be verified through internal and external audits. This provides
                  assurance that sustainability reports are presenting complete, relevant, and
                  accurate data about the organization’s performance. Audits are a major
                  governance tool; they create transparency.

               
               
               
               
                  
                  Sustainability Measurement

                  
                  
                  
                  Effective sustainability metrics, like effective
                     operational metrics, must be SMART: specific, measurable, attainable
                     (e.g., assigned to a responsible individual and realistic to achieve),
                     relevant to the organization’s sustainability position, and
                     time-bound.

                  
                  
                  
                  There are
                     several special considerations for measuring sustainability
                     performance:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The metrics must reflect the multiple perspectives
                           described in the triple bottom line. They should reflect
                           possible financial (e.g., reductions in waste disposal
                           fees), social (e.g., number of employees enrolled in
                           retirement plans), and environmental (e.g., reductions in
                           water use in factory processes) needs and
                           effects.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Stakeholders must be consulted in the creation of these
                           metrics. The performance being measured should be relevant
                           to the stakeholders’ concerns.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Return-on-investment metrics must include costs related
                           to risk prevention and risk impact, and these costs must
                           include possible loss of reputation.

                        
                        

                     
                     

                  
                  
                  
               
               
               
               
                  
                  Internal
                     Sustainability Audits

                  
                  
                  
                  
                  Internal audits serve several purposes:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        They confirm reported performance and are part of the
                           process of providing accountability for the resources the
                           organization has invested. Initiatives providing
                           insufficient return or impact on sustainability issues may
                           be ended or revised.

                        
                        

                     
                     
                     
                     	
                        
                        
                        They motivate stakeholders toward continued sustainable
                           action by showing progress made.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Feedback gathered during the audit can be used to improve
                           initiatives.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Auditors may uncover changes in the organization’s risk
                           profile that affect the strategy. New risks may have
                           emerged as the result of new regulations or organizational
                           activities, for example.

                        
                        

                     
                     

                  
                  
                  
                  Common areas examined in
                     internal audits are

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Compliance with regulations (e.g., requirements related
                           to workplace conditions, documentation,
                           reporting)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Performance of due
                           diligence in transactions (e.g., real estate or business
                           purchases)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Hazardous waste treatment, storage, and disposal

                        
                        

                     
                     
                     
                     	
                        
                        
                        Pollution prevention mechanisms

                        
                        

                     
                     
                     
                     	
                        
                        
                        Social and environmental liabilities accrued (e.g., fines
                           for labor practices, costs of cleaning spills)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Sustainability performance of specific products.

                        
                        

                     
                     

                  
                  
                  
                  Internal audits may involve
                     site inspections, surveillance of workplaces and storage areas, and
                     review of documentation on site and in organizational
                     records.

                  
                  
                  
               
               
               
               
                  
                  External
                     Sustainability Audits

                  
                  
                  
                  External audits provide an additional level of
                     governance and transparency. The audits may be conducted by accounting
                     firms or by sustainability organizations. External audits have focuses
                     similar to those of internal audits, although they may also include an
                     assessment of the sustainability strategy itself and the strategy
                     development process. They use similar tools, but these may be more
                     extensive than with internal audits, involving interviews and surveys
                     conducted throughout the organization.

                  
                  
                  
                  In addition to the benefits mentioned for internal
                     audits, external audits provide a higher level of verification, which
                     is often required by government agencies, by certification
                     organizations that allow organizations to call their products and
                     processes “green,” and by the organization’s
                     customers.

                  
                  
                  
               
               

            
            

         
         
         
         
            
            
            Global Reporting Initiative

            
            
            
            
               
               
               A valuable
                  tool in measuring and reporting on sustainable performance is the Global
                  Reporting Initiative. The ASCM Supply Chain
                     Dictionary defines the Global
                     Reporting Initiative (GRI) as “a network-based organization
                  that pioneered the world’s most widely used sustainability reporting
                  framework.”

               
               
               
               Although you may never be involved in
                  preparing a sustainability report, it is important for you to be aware of
                  the GRI Standards and their impact on your operation.

               
               
               
               According to the ASCM Supply Chain Dictionary, the Global Reporting Initiative (GRI) Reporting
                     Framework

               
               
               
               
                  
                  sets out the
                     principles and performance indicators organizations can use to measure
                     and report their human rights, labor, environment, and anticorruption
                     practices and outcomes.

                  

               
               
               
               The current version of the framework is
                  known as the GRI Sustainability Reporting Standards, which superseded the G4
                  Sustainability Reporting Guidelines in July 2018. The Standards suggest
                  sustainability metrics for various social and environmental impacts for an
                  organization and its supply chain.

               
               
               
               The framework was developed to
                  standardize sustainability reporting. It explains how to report (e.g.,
                  provision of context, accuracy and completeness of information, involvement
                  of stakeholders, balance of reporting relative to the organization’s total
                  activities, timing of reports). It also explains what to report.

               
               
               
               The General Universal Disclosures part
                  of the report discloses

               
               
               
               
                  
                  
                  	
                     
                     
                     The
                        organization’s sustainability strategy and an analysis of its
                        key impacts, risks, and opportunities

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        organization’s characteristics (e.g., where it operates, the
                        number of employees and their demographic analysis, its supply
                        chain)

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        reporting process used, the reporting cycle, and quality
                        assurance

                     
                     

                  
                  
                  
                  	
                     
                     
                     A list
                        of stakeholders and the process used to identify them

                     
                     

                  
                  
                  
                  	
                     
                     
                     Governance bodies in the organization (e.g., board, risk
                        management body) and remuneration/incentives

                     
                     

                  
                  
                  
                  	
                     
                     
                     Ethics
                        and integrity (e.g., code of ethics and conduct, mechanisms for
                        supporting ethical behavior and reporting unethical
                        behavior).

                     
                     

                  
                  

               
               
               
               The Specific Standard Disclosures part
                  of the report is divided into three categories: Economic, Environmental, and
                  Social. Each category includes “aspects,” and each aspect lists
                  “indicators,” suggestions for ways in which this performance can be
                  measured. Exhibit 1-126
                  shows sample indicators for the Specific Standard Disclosures
                  categories.

               
               
               
               
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-126: GRI Indicators
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Categories and Subcategories:
                                       Aspects
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    Sample Indicators
                                    

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Economic
                                    

                                 
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Economic performance

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Market presence

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Indirect economic
                                          effects

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Procurement practices

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Anti-corruption

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Anti-competitive
                                          behavior

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Employee wages and
                                          benefits

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Community investments

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Retirement plans (e.g.,
                                          contributions by employer and employee, level of
                                          secured assets to cover pension obligations,
                                          percentage of employees participating in a
                                          plan)

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Financial assistance from the
                                          government

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Ratios of employees by
                                          gender

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Ratios of managers from local
                                          communities

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Use of local suppliers

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Anti-corruption
                                          activities

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Anti-corruption risk
                                          assessments

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Legal actions against
                                          anti-trust and monopoly practices

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Environmental
                                    

                                 
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Materials

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Energy

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Water and effluents

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Biodiversity

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Emissions

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Waste

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Environmental
                                          compliance

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Supplier environmental
                                          assessment

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Percentage of materials used
                                          derived from recycled materials

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Energy consumption

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Energy consumption
                                          reductions

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Water withdrawals and impacts
                                          on water sources

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Amount of water reused and
                                          recycled

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Impact on biodiversity (e.g.,
                                          restored habitats, species affected by
                                          outputs)

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Volume of greenhouse gas and
                                          other emissions

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Reductions in
                                          emissions

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Waste volume by type

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Impacts of processes (e.g.,
                                          spills) and products/services

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Supplier environmental
                                          screening

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Compliance fines

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Social
                                    

                                 
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Employment

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Labor/management
                                          relations

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Occupational health and
                                          safety

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Training and education

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Diversity and equal
                                          opportunity

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Nondiscrimination

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Freedom of association and
                                          collective bargaining

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Child labor

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Forced or compulsory
                                          labor

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Security practices

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Rights of indigenous
                                          peoples

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Human rights
                                          assessment

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Local communities

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Supplier social
                                          assessment

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Public policy

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Customer health and
                                          safety

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Marketing and labeling

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Customer privacy

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Socioeconomic
                                          compliance

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Retention rates

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Health and safety data
                                          (employee and customer)

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Grievance mechanisms

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Delivery of training and
                                          performance management (by gender and
                                          category)

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Actions taken to correct
                                          discrimination (salary ratio, governance bodies
                                          composition)

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Performance related to
                                          International Labour Organization standards (e.g.,
                                          child and forced labor)

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Security personnel trained in
                                          human rights policies

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Compliance with and awareness
                                          of indigenous rights

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Community engagement
                                          activities

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Incidents of noncompliance with
                                          labeling and marketing requirements

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Data from customer satisfaction
                                          surveys

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Protection of customer
                                          privacy

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Political activities and
                                          contributions

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Fines for
                                          noncompliance

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               In general, the indicators focus on
                  describing

               
               
               
               
                  
                  
                  	
                     
                     
                     Current
                        performance (e.g., current employment figures, current energy
                        use, waste volume)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Improvements (e.g., reductions in material use) or failures
                        (e.g., incidents of noncompliance, fines)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Specific
                        initiatives undertaken to improve sustainability (e.g.,
                        anti-corruption training)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Efforts
                        to verify sustainability of supply chain activities and
                        partners.

                     
                     

                  
                  

               
               
               
               For each indicator, the framework
                  describes how the performance could be measured. For example, effectiveness
                  in protecting customer privacy could be measured by the number of
                  substantiated complaints from customers and complaints from regulatory
                  bodies or the number of incidents in which customer data were lost.

               
               
               

            
            

         
         
   
      
         
         
         Long Description Appendix

         
         
            
            This appendix provides more detailed descriptions for some of the images found in
               the text. Return to the image location in the text by clicking the link at the end
               of each description.

            
            
            
               
               Exhibit 1-1: Flows of Information, Cash, Strategic Requirements, and Materials/Services
[image: A supply chain flowchart, detailing various processes and entities involved from suppliers to customers. Go to long description for more details.]
                  
                  
                  The chart is divided into several horizontal layers, each
                     representing different types of flows:

                  
                  
                  
                  
                     
                     	
                        
                        Information Flow

                        

                     
                     
                     	
                        
                        Cash Flow

                        

                     
                     
                     	
                        
                        Strategic Requirements

                        

                     
                     
                     	
                        
                        Materials and Services Flow

                        

                     

                  
                  
                  
                  Under the "Materials and Services Flow" layer, the process begins
                     with multiple suppliers. These suppliers send goods to
                     consolidation warehouses, which then send them to manufacturers
                     and their warehouses. From there, products move to distribution
                     centers.

                  
                  
                  
                  From the distribution centers, products are sent to wholesalers,
                     and then to retailers, before finally reaching the customers.
                     There are B2B returns between suppliers, consolidation
                     warehouses, manufacturers, distribution centers, wholesalers,
                     and retailers.

                  
                  
                  
                  There is a direct-to-customer flow that bypasses wholesalers and
                     retailers, sending products straight from the distribution
                     centers to customers.

                  
                  
                  
                  At the bottom, there is a returns process indicated for customers,
                     leading back to the suppliers. Refunds are processed along this
                     returns path.

                  
                  
                  
                  Arrows indicate the direction of flow between entities, including
                     returns and refunds paths.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-2: Manufacturing Planning and Control
[image: This diagram represents the integration of demand-side activities, strategic and business planning, priority planning, supply-side activities, and production activity control in a manufacturing environment. Go to long description for more details.]
                  
                  
                  
                     
                     	
                        
                        
                        Demand-Side Activities:

                        
                        
                        
                        
                           
                           	
                              
                              Distribution Requirements Planning (DRP):
                                 Positioned at the bottom, showing the flow of
                                 orders from distribution centers (DCs)
                                 upwards.

                              

                           
                           
                           	
                              
                              Demand Management: Situated above DRP,
                                 managing the balance between customer demand and
                                 supply.

                              

                           
                           
                           	
                              
                              Forecasting: At the top, predicting
                                 future customer demand.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Strategic and Business Planning:

                        
                        
                        
                        
                           
                           	
                              
                              Central block in the diagram, indicating the
                                 high-level planning that guides the organization’s
                                 overall direction.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Priority Planning:

                        
                        
                        
                        
                           
                           	
                              
                              Sales and Operations Planning (S&OP):
                                 First block under priority planning, showing the
                                 creation of the production plan at an aggregate
                                 level (family).

                              

                           
                           
                           	
                              
                              Master Scheduling (MS): Middle block,
                                 detailing the development of the master production
                                 schedule (MPS) at a unit level.

                              

                           
                           
                           	
                              
                              Material Requirements Planning (MRP):
                                 Final block, planning the specific materials
                                 needed for production.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Supply-Side Activities:

                        
                        
                        
                        
                           
                           	
                              
                              Resource Planning (RP): First block under
                                 capacity planning, allocating overall
                                 resources.

                              

                           
                           
                           	
                              
                              Rough-Cut Capacity Planning (RCCP):
                                 Middle block, ensuring that capacity aligns with
                                 the master production schedule.

                              

                           
                           
                           	
                              
                              Capacity Requirements Planning (CRP):
                                 Final block, confirming that capacity meets the
                                 needs outlined in the material requirements
                                 plan.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Production Activity Control (PAC):

                        
                        
                        
                        
                           
                           	
                              
                              Positioned at the bottom of the diagram.

                              

                           
                           
                           	
                              
                              Scheduling: Plans the detailed production
                                 activities.

                              

                           
                           
                           	
                              
                              Implementation: Executes the production
                                 schedule.

                              

                           
                           
                           	
                              
                              Capacity Control: Monitors and adjusts
                                 production capacity as needed.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Purchasing:

                        
                        
                        
                        
                           
                           	
                              
                              Shown at the bottom center, this block is
                                 responsible for acquiring the materials and
                                 services required for production.

                              

                           

                        
                        

                     

                  
                  
                  
                  Arrows indicate the flow of information and orders between these
                     various components, illustrating how they interconnect and
                     contribute to the overall manufacturing process. The left side
                     of the diagram primarily deals with demand forecasting and
                     management, the center with strategic and operational planning,
                     and the right side with capacity planning and control
                     activities.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-3: Priority and Capacity Planning Hierarchy
[image: A flowchart illustrating the relationship between priority planning and capacity planning in a manufacturing environment. Go to long description for more details.]
                  
                  
                  The flowchart shows the interactions and validation processes
                     between various planning stages:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Sales and Operations Planning
                              (S&OP):

                        
                        
                        
                        
                           
                           	
                              
                              Creates the production plan for product
                                 families.

                              

                           
                           
                           	
                              
                              Interacts with Resource Planning for
                                 capacity validation.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Master Scheduling:

                        
                        
                        
                        
                           
                           	
                              
                              Develops the Master Production Schedule (MPS)
                                 with due dates for end items.

                              

                           
                           
                           	
                              
                              Interacts with Rough-Cut Capacity Planning
                                    (RCCP) for capacity validation.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Material Requirements Planning (MRP):

                        
                        
                        
                        
                           
                           	
                              
                              Determines the priority plan for components
                                 and assemblies.

                              

                           
                           
                           	
                              
                              Interacts with Capacity Requirements
                                    Planning (CRP) for capacity validation.

                              

                           

                        
                        

                     

                  
                  
                  
                  Each stage in the priority planning process involves a
                     corresponding capacity planning process to ensure that
                     production plans are feasible given the available
                     resources and capacities. The arrows indicate the flow of
                     information and the validation process between these
                     stages.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-4: SCOR DS Processes
[image: This diagram represents a supply chain orchestration model. Go to long description for more details.]
                  
                  
                  The model is divided into four interconnected loops around a
                     central circle labeled "Orchestrate."

                  
                  
                  
                  The four loops are:

                  
                  
                  
                  
                     
                     	
                        
                        Demand: Includes the functions Order and
                           Fulfill.

                        

                     
                     
                     	
                        
                        Supply: Includes the functions Source and
                           Transform.

                        

                     
                     
                     	
                        
                        Synchronize: Includes the function Plan.

                        

                     
                     
                     	
                        
                        Regenerate: Includes the function Return.

                        

                     

                  
                  
                  
                  Each loop connects back to the central "Orchestrate" circle,
                     indicating orchestration’s essential role in all supply chain
                     functions.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-5: SCOR DS: A Series of Never-ending Processes
[image: A supply chain continuum, highlighting the interconnectedness and flow from a customer’s customer to a supplier’s supplier. The diagram consists of interlinked loops, each labeled to represent different entities within the supply chain. Go to long description for more details.]
                  
                  
                  The central section labeled "Your organization" is flanked by
                     "Customer" on the left and "Supplier" on the right.

                  
                  
                  
                  
                     
                     	
                        
                        
                        Left Loop:

                        
                        
                        
                        
                           
                           	
                              
                              
                              Customer’s customer

                              
                              

                           
                           
                           	
                              
                              
                              Customer

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Center:

                        
                        
                        
                        
                           
                           	
                              
                              
                              Your organization

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Right Loop:

                        
                        
                        
                        
                           
                           	
                              
                              
                              Supplier

                              
                              

                           
                           
                           	
                              
                              
                              Supplier’s supplier

                              
                              

                           

                        
                        

                     

                  
                  
                  
                  At the bottom, there is a horizontal arrow labeled "Market drivers,
                     end-to-end visibility, and collaboration," emphasizing the
                     importance of these elements across the entire supply chain.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-6: SCOR DS Hierarchical Process Model with Levels 0–4
[image: A hierarchical breakdown of supply chain processes using the SCOR DS model. Read long description below.]
                  
                  
                  The diagram consists of levels 0 to 4, each with
                     a different focus:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Level 0: (OE) Orchestrate the SC.

                        
                        

                     
                     
                     	
                        
                        
                        Level 1: Major Processes. Includes Plan, Order,
                           Source, Transform, Fulfill, Return.

                        
                        

                     
                     
                     	
                        
                        
                        Level 2: Process Categories. Defines the
                           operations strategy; process capabilities are set.
                           Includes:

                        
                        
                        
                        
                           
                           	
                              
                              
                              O1: B2C (Business to Consumer)

                              
                              

                           
                           
                           	
                              
                              
                              O2: B2B (Business to Business)

                              
                              

                           
                           
                           	
                              
                              
                              O3: Intra-company

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Level 3: Process elements. Defines the
                           configuration of individual processes. The ability
                           to execute is set. Focus is on process,
                           inputs/outputs, skills, performance, best practices,
                           and capabilities. Includes:

                        
                        
                        
                        
                           
                           	
                              
                              
                              O1.1: Receive customer information

                              
                              

                           
                           
                           	
                              
                              
                              O1.2: Apply loyalty status

                              
                              

                           
                           
                           	
                              
                              
                              O1.3: Build order

                              
                              

                           
                           
                           	
                              
                              
                              O1.4: Process payment

                              
                              

                           
                           
                           	
                              
                              
                              O1.5: Generate receipt & ship date

                              
                              

                           
                           
                           	
                              
                              
                              O1.6: Receipt & process

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Level 4: Improvement tools/activities. Use of
                           kaizen, lean, TQM, six sigma, benchmarking.

                        
                        

                     

                  
                  
                  
                  The diagram shows the flow and interaction between these levels,
                     with arrows indicating the progression from one level to the
                     next. 

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-7: SCOR DS Features Sample Workflow Processes
[image: A workflow for capturing external market signals in the supply chain. Go to long description for more details.]
                  
                  
                  The workflow is from left to right, indicating the
                     progression from gathering data to aggregating
                     supply chain requirements. The process emphasizes
                     the importance of understanding external market
                     conditions to make informed supply chain decisions.
                     It includes the following steps:

                  
                  
                  
                  
                     
                     	
                        
                        
                        OE1.3 Gather and Analyze External Supply Chain
                           Insights (Customer, Product, Services)

                        
                        

                     
                     
                     	
                        
                        
                        Market Data

                        
                        

                     
                     
                     	
                        
                        
                        P1.1 Capture External Market Signals

                        
                        

                     
                     
                     	
                        
                        
                        Market Insights/Demand Impacts

                        
                        

                     
                     
                     	
                        
                        
                        P1.2 Aggregate Supply Chain Requirements

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-8: Strategic and Business Planning Directs MPC
[image: This diagram represents the integration of demand-side activities, strategic and business planning, priority planning, supply-side activities, and production activity control in a manufacturing environment. Read long description below.]
                  
                  
                  
                     
                     	
                        
                        
                        Demand-Side Activities:

                        
                        
                        
                        
                           
                           	
                              
                              Distribution Requirements Planning (DRP): Positioned
                                 at the bottom, showing the flow of orders from distribution
                                 centers (DCs) upwards.

                              

                           
                           
                           	
                              
                              Demand Management: Situated above DRP, managing the
                                 balance between customer demand and supply.

                              

                           
                           
                           	
                              
                              Forecasting: At the top, predicting future customer
                                 demand.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Strategic and Business Planning:

                        
                        
                        
                        
                           
                           	
                              
                              Central block in the diagram, indicating the high-level
                                 planning that guides the organization’s overall
                                 direction.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Priority Planning:

                        
                        
                        
                        
                           
                           	
                              
                              Sales and Operations Planning (S&OP): First block
                                 under priority planning, showing the creation of the
                                 production plan at an aggregate level (family).

                              

                           
                           
                           	
                              
                              Master Scheduling (MS): Middle block, detailing the
                                 development of the master production schedule (MPS) at a
                                 unit level.

                              

                           
                           
                           	
                              
                              Material Requirements Planning (MRP): Final block,
                                 planning the specific materials needed for production.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Supply-Side Activities:

                        
                        
                        
                        
                           
                           	
                              
                              Resource Planning (RP): First block under capacity
                                 planning, allocating overall resources.

                              

                           
                           
                           	
                              
                              Rough-Cut Capacity Planning (RCCP): Middle block,
                                 ensuring that capacity aligns with the master production
                                 schedule.

                              

                           
                           
                           	
                              
                              Capacity Requirements Planning (CRP): Final block,
                                 confirming that capacity meets the needs outlined in the
                                 material requirements plan.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Production Activity Control (PAC):

                        
                        
                        
                        
                           
                           	
                              
                              Positioned at the bottom of the diagram.

                              

                           
                           
                           	
                              
                              Scheduling: Plans the detailed production
                                 activities.

                              

                           
                           
                           	
                              
                              Implementation: Executes the production
                                 schedule.

                              

                           
                           
                           	
                              
                              Capacity Control: Monitors and adjusts production
                                 capacity as needed.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Purchasing:

                        
                        
                        
                        
                           
                           	
                              
                              Shown at the bottom center, this block is responsible for
                                 acquiring the materials and services required for
                                 production.

                              

                           

                        
                        

                     

                  
                  
                  
                  Arrows indicate the flow of information and orders between these various
                     components, illustrating how they interconnect and contribute to the
                     overall manufacturing process. The left side of the diagram primarily
                     deals with demand forecasting and management, the center with strategic
                     and operational planning, and the right side with capacity planning and
                     control activities.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-9: Global, Network, and Local Strategic Design Principles
[image: Three concentric circles labeled “Local,” “Network,” and “Global.” Each circle represents a different level of design principles within an organization. Read long description below.]
                  
                  
                  
                     
                     	
                        
                        
                        Local (innermost circle): Design principles shaping the
                           internal activities of organizations.

                        
                        

                     
                     
                     	
                        
                        
                        Network (middle circle): Design principles guiding
                           collaborative interactions with upstream and downstream
                           suppliers and customers.

                        
                        

                     
                     
                     	
                        
                        
                        Global (outermost circle): Design principles affecting the
                           organization’s relationship to the physical environment and
                           society, including local communities, the workforce, and
                           sustainability.

                        
                        

                     

                  
                  
                  
                  The arrows point from each level to its description, indicating how
                     design principles apply at different scales within the organizational
                     structure.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-11: Strategy Hierarchy
[image: The image illustrates the hierarchical structure of organizational strategies, depicted in a top-down flow from corporate strategy to operations strategies. Read long description below.]
                  
                  
                  The levels, from top to bottom are:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Corporate strategy: Plan to improve the competitiveness of the
                           organization as a whole.

                        
                        

                     
                     
                     	
                        
                        
                        Business strategies: Plan to improve the competitiveness of
                           individual lines of business.

                        
                        

                     
                     
                     	
                        
                        
                        Functional area strategies: Plan to implement and support
                           corporate (and business) strategy at the functional level.

                        
                        

                     
                     
                     	
                        
                        
                        Operations strategies: Plan how the function will perform its
                           work in a manner consistent with the direction and priorities
                           described at the corporate, business, and functional area
                           levels.

                        
                        

                     

                  
                  
                  
                  Bidirectional arrows between each level indicate the flow
                     and alignment of strategies from the top level to the operational level,
                     ensuring coherence and support throughout the organization.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-17: STEEPLE Analysis
[image: The image depicts a company’s interaction with its macro environment using a circular diagram. The company is at the center, surrounded by a ring labeled “S T E E P L E.” Read long description below.]
                  
                  
                  Each letter in STEEPLE stands for different factors influencing the
                     company:

                  
                  
                  
                  
                     
                     	
                        
                        S: Sociocultural factors

                        

                     
                     
                     	
                        
                        T: Technological factors

                        

                     
                     
                     	
                        
                        E: Economic factors

                        

                     
                     
                     	
                        
                        E: Environmental factors

                        

                     
                     
                     	
                        
                        P: Political factors

                        

                     
                     
                     	
                        
                        L: Legal and regulatory factors

                        

                     
                     
                     	
                        
                        E: Ethical factors

                        

                     

                  
                  
                  
                  These factors are further enclosed in an oval labeled “Macro environment,”
                     indicating that all these external elements impact the company. Arrows point
                     inward from each factor towards the company, signifying their influence on
                     the company’s operations.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-23: Industry Attractiveness
[image: The image represents a graph illustrating the relationship between profitability potential and cumulative competitive pressure within an industry. Read long description below.]
                  
                  
                  The graph has two axes:

                  
                  
                  
                  
                     
                     	
                        
                        
                        The vertical axis is labeled "Profitability potential" ranging
                           from Weak (bottom) to Strong (top).

                        
                        

                     
                     
                     	
                        
                        
                        The horizontal axis is labeled "Cumulative competitive pressure"
                           ranging from Weak (left) to Strong (right).

                        
                        

                     

                  
                  
                  
                  Three boxes indicate different levels of industry attractiveness:

                  
                  
                  
                  
                     
                     	
                        
                        
                        High (top-left corner):

                        
                        
                        
                        
                           
                           	
                              
                              
                              Seller rivalry: weak to moderate

                              
                              

                           
                           
                           	
                              
                              
                              Barriers to new entrants: high

                              
                              

                           
                           
                           	
                              
                              
                              Competition from substitutes: low

                              
                              

                           
                           
                           	
                              
                              
                              Supplier leverage: weak

                              
                              

                           
                           
                           	
                              
                              
                              Buyer leverage: weak

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Medium (middle):

                        
                        
                        
                        
                           
                           	
                              
                              Position of most companies

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Low (bottom-right corner):

                        
                        
                        
                        
                           
                           	
                              
                              
                              Seller rivalry: vigorous

                              
                              

                           
                           
                           	
                              
                              
                              Barriers to new entrants: low

                              
                              

                           
                           
                           	
                              
                              
                              Competition from substitutes: intense

                              
                              

                           
                           
                           	
                              
                              
                              Supplier leverage: considerable

                              
                              

                           
                           
                           	
                              
                              
                              Buyer leverage: considerable

                              
                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-28: Motorcycle Manufacturer’s Value Chain System
[image: Diagram of a motorcycle manufacturing value chain, including inputs, primary activities, support activities, and dealers. Go to long description for more details.]
                  
                  
                  The diagram illustrates a value chain for a motorcycle
                     manufacturer. Inputs to the manufacturing process include frames,
                     engines, tires, controls, paint, and other components, which are
                     directed towards the motorcycle manufacturer. The manufacturer performs
                     primary activities such as model design, engine design, testing,
                     production, marketing, and dealer relations. These activities are
                     supported by support activities including administration, human
                     resources, facilities management, and IT. The finished motorcycles are
                     then distributed to dealers who sell them to the final customers.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-29: Product Life Cycle
[image: Graph illustrating the product life cycle stages with sales and profit curves, and the corresponding use of different production strategies (ETO, MTO, ATO, MTS). Read long description below.]
                  
                  
                  The graph depicts the product life cycle stages—Introduction, Growth,
                     Maturity, and Decline—along the horizontal axis (Time), with Revenue on the
                     vertical axis. Two curves are shown: Sales (solid line) and Profit (dashed
                     line). The Sales curve rises through Introduction and Growth, peaks during
                     Maturity, and declines in the Decline stage. The Profit curve follows a
                     similar pattern but starts lower and reaches its peak during Maturity before
                     declining.

                  
                  
                  
                  Below the graph, a table indicates the production strategies used at each
                     stage of the life cycle:

                  
                  
                  
                  
                     
                     	
                        
                        ETO is used during the Introduction stage.

                        

                     
                     
                     	
                        
                        MTO is used during Introduction, Growth, Maturity, and Decline.

                        

                     
                     
                     	
                        
                        ATO is used during Growth, Maturity, and Decline.

                        

                     
                     
                     	
                        
                        MTS is used during Introduction, Growth, and Maturity.

                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-30: Ansoff Product-Market Growth Matrix
[image: Matrix showing four growth strategies: Market penetration, Product development, Market development, and Diversification, based on existing and new products and markets. Go to long description for more details.]
                  
                  
                  The matrix is divided into four quadrants. The horizontal axis
                     categorizes products as either "Existing products" or "New products,"
                     while the vertical axis categorizes markets as either "Existing markets"
                     or "New markets." The four quadrants represent different growth
                     strategies:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Market penetration (top left quadrant): Focus on
                           increasing sales of existing products in existing markets.

                        
                        

                     
                     
                     	
                        
                        
                        Product development (top right quadrant): Focus on
                           developing new products for existing markets.

                        
                        

                     
                     
                     	
                        
                        
                        Market development (bottom left quadrant): Focus on
                           entering new markets with existing products.

                        
                        

                     
                     
                     	
                        
                        
                        Diversification (bottom right quadrant): Focus on
                           developing new products for new markets.

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-31: Industry Attractiveness/Competitive Strength Matrix
[image: Matrix showing business unit competitive position versus industry attractiveness. Read long description below.]
                  
                  
                  The matrix is divided into nine quadrants, representing various
                     combinations of business unit competitive position (strong, average,
                     weak) and industry attractiveness (high, medium, low).

                  
                  
                  
                  
                     
                     	
                        
                        
                        Top Left Quadrant: High industry attractiveness and
                           strong business unit competitive position. Labels include
                           "Growing market size," "Good profit margins," and "Little
                           competitive pressure."

                        
                        

                     
                     
                     	
                        
                        
                        Top Right Quadrant: High industry attractiveness and
                           weak business unit competitive position. Labels include
                           "Weak competitor (old technology, poor management) in strong
                           industry."

                        
                        

                     
                     
                     	
                        
                        
                        Bottom Left Quadrant: Low industry attractiveness and
                           strong business unit competitive position. Labels include
                           "Revenue down in segment," "Strong brand," and "Acceptable
                           profits."

                        
                        

                     
                     
                     	
                        
                        
                        Bottom Right Quadrant: Low industry attractiveness and
                           weak business unit competitive position. Labels include
                           "Profits down industry-wide," "Weak brand," and "Arrogant
                           management."

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-32: International Strategy Orientations
[image: Matrix showing different international business strategies based on the levels of global integration and standardization versus local responsiveness. The strategies include Global Strategy, Transnational Strategy, and Multidomestic Strategy. Go to long description for more details.]
                  
                  
                  The matrix is divided into quadrants that represent varying degrees of
                     global integration and standardization (low to high) and local
                     responsiveness (low to high).

                  
                  
                  
                  
                     
                     	
                        
                        
                        Global Strategy: Positioned in the high global integration
                           and standardization, low local responsiveness quadrant. Features
                           include a global brand and strategy with standardized policies
                           and processes. Slogan: "Think global, act global."

                        
                        

                     
                     
                     	
                        
                        
                        Transnational Strategy: Positioned in the high global
                           integration and standardization, high local responsiveness
                           quadrant. Features include a global brand customized to local
                           preferences, integrated capabilities, and localized policies and
                           processes. Slogan: "Think global, act local."

                        
                        

                     
                     
                     	
                        
                        
                        Multidomestic Strategy: Positioned in the low global
                           integration and standardization, high local responsiveness
                           quadrant. Features include country-specific brands, strategies,
                           and processes. Slogan: "Think local, act local."

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-34: Backward and Forward Integration
[image: Diagram showing four types of integration: No Integration, Backward Integration, Forward Integration, and Both Directions, each illustrating the flow from Suppliers to Customer/Consumer through various stages like Processing, Shipping, Distribution, and Retail. Go to long description for more details.]
                  
                  
                  The diagram compares different integration strategies in a supply
                     chain:

                  
                  
                  
                  
                     
                     	
                        
                        
                        No Integration:

                        
                        
                        
                        
                           
                           	
                              
                              Linear flow from Suppliers to Processing to Shipping to
                                 Distribution to Retail to Customer/Consumer.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Backward Integration:

                        
                        
                        
                        
                           
                           	
                              
                              Arrows indicate the company taking control of
                                 suppliers.

                              

                           
                           
                           	
                              
                              Flow: Suppliers to Processing to Shipping to Distribution to
                                 Retail to Customer/Consumer.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Forward Integration:

                        
                        
                        
                        
                           
                           	
                              
                              Arrows indicate the company taking control of shipping.

                              

                           
                           
                           	
                              
                              Flow: Suppliers to Processing to Shipping to Distribution to
                                 Retail to Customer/Consumer.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Both Directions:

                        
                        
                        
                        
                           
                           	
                              
                              Arrows indicate control over both suppliers and
                                 shipping.

                              

                           
                           
                           	
                              
                              Flow: Suppliers to Processing to Shipping to Distribution to
                                 Retail to Customer/Consumer.

                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-35: Local Strategic Design Principles
[image: A diagram illustrating three concentric circles labeled "Local," "Network," and "Global," each with corresponding design principles. Go to long description for more details.]
                  
                  
                  The diagram consists of three concentric circles, each representing a
                     different level of design principles:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Local (innermost circle): Design principles shaping the
                           internal activities of organizations.

                        
                        

                     
                     
                     	
                        
                        
                        Network: Design principles guiding collaborative interactions
                           with upstream and downstream suppliers and customers.

                        
                        

                     
                     
                     	
                        
                        
                        Global (outermost circle): Design principles affecting the
                           organization’s relationship to the physical environment and society,
                           including local communities, the workforce, and sustainability.

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-37: Customer Impact on MPC System
[image: A flowchart illustrating the interrelationship between market requirements, manufacturing tasks, and manufacturing process design, leading to the desired and current MPC systems. Go to long description for more details.]
                  
                  
                  The flowchart consists of interconnected boxes with arrows indicating the
                     flow between different elements:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Requirements of the market: Bidirectional arrow connects to
                           "Manufacturing tasks."

                        
                        

                     
                     
                     	
                        
                        
                        Manufacturing tasks:: 

                        
                        
                        
                        
                           
                           	
                              
                              
                              Bidirectional arrows point to "Manufacturing process design"
                                 and "MPC system design."

                              
                              

                           
                           
                           	
                              
                              
                              Bidirectional arrow also connects “Manufacturing process
                                 design” to “MPC system design.”

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        MPC system design:

                        
                        
                        
                        
                           
                           	
                              
                              Bidirectional arrows point to "MPC system desired" and "MPC
                                 system current."

                              

                           
                           
                           	
                              
                              Bidirectional arrow also connects "MPC system desired" to
                                 "MPC system current."

                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-38: Integrated Measurement Model
[image: A diamond-shaped diagram showing the alignment of strategic goals at different organizational levels. Go to long description for more details.]
                  
                  
                  The diagram represents a framework for aligning strategic goals across
                     different levels of an organization:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Top Level (Organization): The topmost section of the
                           diamond represents the organization as a whole, focusing on
                           strategic goals that drive the overall direction and
                           objectives.

                        
                        

                     
                     
                     	
                        
                        
                        Balanced Scorecard: Below the strategic goals, at the
                           divisional level, a balanced scorecard is divided into four key
                           areas:

                        
                        
                        
                        
                           
                           	
                              
                              Financial

                              

                           
                           
                           	
                              
                              Customer

                              

                           
                           
                           	
                              
                              Business process

                              

                           
                           
                           	
                              
                              Learning and growth

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Functional Level: The functional level (e.g., operations)
                           translates these goals into specific performance metrics,
                           focusing on:

                        
                        
                        
                        
                           
                           	
                              
                              Speed

                              

                           
                           
                           	
                              
                              Dependability

                              

                           
                           
                           	
                              
                              Flexibility

                              

                           
                           
                           	
                              
                              Quality

                              

                           
                           
                           	
                              
                              Cost

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Departmental Performance Metrics: Departments within
                           functions use these metrics to measure their performance and
                           contribution to the strategic goals.

                        
                        

                     
                     
                     	
                        
                        
                        Individual Level: At the base of the diamond, individual
                           SMART performance objectives ensure that employees’ efforts
                           align with the departmental and organizational goals.

                        
                        

                     

                  
                  
                  
                  The arrows indicate the flow of strategic alignment from the organization
                     level down to the individual level, ensuring coherence and focus across
                     all levels.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-41: Generic Business Strategies
[image: A chart illustrating different types of competitive advantage based on focus. The chart is divided into two rows and two columns. The columns represent "Cost focus" and "Differentiation focus," and the rows represent "Broad focus" and “Niche focus”. Go to long description for more details.]
                  
                  
                  The chart categorizes competitive advantages into various types:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Low-cost provider: Positioned at the intersection of cost
                           focus and broad focus.

                        
                        

                     
                     
                     	
                        
                        
                        Focused low cost: Positioned at the intersection of cost focus
                           and niche focus.

                        
                        

                     
                     
                     	
                        
                        
                        Differentiation: Positioned at the intersection of
                           differentiation focus and broad focus.

                        
                        

                     
                     
                     	
                        
                        
                        Focused differentiation: Positioned at the intersection of
                           differentiation focus and niche focus.

                        
                        

                     

                  
                  
                  
                  The chart highlights the "Best-cost provider" as a central position,
                     indicating companies that successfully combine cost advantages with
                     differentiation strategies.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-43: Strategy Hierarchy
[image: A hierarchical flowchart depicting four levels of strategies within an organization. Read long description below.]
                  
                  
                  A hierarchical flowchart includes, from top to bottom:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Corporate strategy: Plan to improve competitiveness of the organization as a
                           whole.

                        
                        

                     
                     
                     	
                        
                        
                        Business strategies: Plan to improve competitiveness of individual line of
                           business.

                        
                        

                     
                     
                     	
                        
                        
                        Functional area strategies: Plan to implement and support corporate (and
                           business) strategy at the functional level.

                        
                        

                     
                     
                     	
                        
                        
                        Operations strategies: Plan how the function will perform its work in a
                           manner consistent with the direction and priorities described at the corporate,
                           business, and functional area levels.

                        
                        

                     

                  
                  
                  
                  Arrows connect each level to the one above and below it, indicating a flow of strategic
                     planning from the corporate level down to operations.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-46: Process Technology and Manufacturing Process Types
[image: A diagram titled "Process Technology" showing the relationship between process technology and different types of production processes. Go to long description for more details.]
                  
                  
                  The diagram consists of three vertical columns and five horizontal rows.

                  
                  
                  
                  
                     
                     	
                        
                        
                        Vertical Columns:

                        
                        
                        
                        
                           
                           	
                              
                              Scale: Ranges from "Many small process technology units" at the top to
                                 "Few large process technology units" at the bottom.

                              

                           
                           
                           	
                              
                              Automation: Ranges from "Reliance on human intelligence" at the top to
                                 "Reliance on robots" at the bottom.

                              

                           
                           
                           	
                              
                              Coupling: Ranges from "Disconnected" at the top to "Integrated" at the
                                 bottom.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Horizontal Rows:

                        
                        
                        
                        
                           
                           	
                              
                              Project: Aligns with "Many small process technology units," "Reliance
                                 on human intelligence," and "Disconnected."

                              

                           
                           
                           	
                              
                              Work Center: Falls below Project, aligning more towards the middle of
                                 the columns.

                              

                           
                           
                           	
                              
                              Batch: Sits below Work Center, aligning towards more automation and
                                 integration.

                              

                           
                           
                           	
                              
                              Line: Aligns with larger scale, higher automation, and more
                                 integration.

                              

                           
                           
                           	
                              
                              Continuous: At the bottom, aligns with "Few large process technology
                                 units," "Reliance on robots," and "Integrated."

                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-48: Cost-Volume-Profit Analysis
[image: A break-even chart with Total Cost Curve and Total Sales Revenue Curve intersecting at the break-even point. Read long description below.]
                  
                  
                  This chart illustrates the relationship between unit sales (in hundreds) and
                     revenue/cost (in dollars). The horizontal axis represents unit sales, ranging from
                     0
                     to 15 (hundreds). The vertical axis represents revenue and cost in dollars, ranging
                     from $0 to $8,000,000.

                  
                  
                  
                  
                     
                     	
                        
                        
                        Total Cost Curve: This is depicted by a dashed line that starts at
                           approximately $2,000,000 when unit sales are 0 and increases gradually.

                        
                        

                     
                     
                     	
                        
                        
                        Total Sales Revenue Curve: This is shown by a solid line that starts at $0
                           when unit sales are 0 and rises steeply.

                        
                        

                     
                     
                     	
                        
                        
                        Break-even Point: Marked by a vertical dotted line at 6 hundred unit
                           sales, where the Total Cost Curve and Total Sales Revenue Curve intersect.

                        
                        

                     

                  
                  
                  
                  On the left side of the break-even point, the chart indicates a "Loss" region where
                     the total costs exceed total sales revenue. On the right side, it indicates a "Profit"
                     region where total sales revenue exceeds total costs.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-53: Lead and Lag Approach to Changing Capacity
[image: A graph showing the relationship between volume (units per week) and time, illustrating lead and lag capacity strategies. Go to long description for more details.]
                  
                  
                  This graph visualizes two different capacity strategies, lead and lag, in
                     relation to demand over time.

                  
                  
                  
                  
                     
                     	
                        
                        Vertical Axis (Volume): Ranges from 0 to 6,000 units per
                           week.

                        

                     
                     
                     	
                        
                        Horizontal Axis (Time): Represents the progression of
                           time.

                        

                     

                  
                  
                  
                  Components of the Graph:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Solid Orange Line (Demand): Shows the increasing demand
                           over time in a smooth curve.

                        
                        

                     
                     
                     	
                        
                        
                        Solid Black Stepped Line (Lead Capacity Strategy):
                           Represents the lead capacity strategy where capacity is
                           increased ahead of demand, leading to capacity always exceeding
                           demand.

                        
                        

                     
                     
                     	
                        
                        
                        Dashed Gray Stepped Line (Lag Capacity Strategy):
                           Represents the lag capacity strategy where capacity is increased
                           after demand has already increased, resulting in periods where
                           capacity lags behind demand.

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-54: Tracking Capacity Strategy Approach
[image: A graph showing the relationship between volume and time, illustrating periods where capacity either exceeds or lags behind demand. Go to long description for more details.]
                  
                  
                  This graph visualizes how capacity adjustments impact the balance between
                     capacity and demand over time. The vertical axis represents volume and
                     the horizontal axis represents the progression of time.

                  
                  
                  
                  Components of the Graph:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Solid Orange Line (Demand): Shows the increasing demand
                           over time in a smooth curve.

                        
                        

                     
                     
                     	
                        
                        
                        Solid Gray Stepped Line (Capacity): Represents the
                           capacity adjustments made in steps.

                        
                        

                     
                     
                     	
                        
                        
                        Dashed Arrows: Indicate the periods where capacity either
                           exceeds or lags behind demand.

                        
                        

                     

                  
                  
                  
                  Labels:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Capacity Exceeds Demand: Arrow pointing to the area where
                           the solid gray stepped line is above the solid orange line.

                        
                        

                     
                     
                     	
                        
                        
                        Demand Exceeds Capacity: Arrow pointing to the area where
                           the solid orange line is above the solid gray stepped line.

                        
                        

                     
                     
                     	
                        
                        
                        Existing Inventory Covers Period of Undercapacity: Arrow
                           pointing to the area where the solid orange line exceeds the
                           solid gray stepped line, indicating that inventory is used to
                           cover the shortfall.

                        
                        

                     

                  
                  
                  
                  The graph illustrates the dynamic balance between capacity and demand,
                     showing how inventory can be used to cover periods of undercapacity and
                     how adjustments in capacity are made in steps.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-56: Effects of Size of Capacity Increase on Overcapacity
[image: A diagram comparing two capacity expansion plans over three years. The left plan is based on three 1,000-units-per-week plants, and the right plan is based on one 3,000-units-per-week plant. Each plan shows the relationship between demand and excess capacity. Go to long description for more details.]
                  
                  
                  This diagram illustrates two different strategies for expanding
                     production capacity over three years:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Left Side: Capacity Expansion Plan Based on Three
                              1,000-units-per-week plants

                        
                        
                        
                        
                           
                           	
                              
                              Year 1: Demand is 500 units; there is excess capacity
                                 of 500 units.

                              

                           
                           
                           	
                              
                              Year 2:: Demand increases to 1,500 units; there is
                                 excess capacity of 500 units.

                              

                           
                           
                           	
                              
                              Year 3:: Demand increases to 2,500 units; there is
                                 excess capacity of 500 units.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Right Side: Capacity Expansion Plan Based on One
                              3,000-units-per-week plant

                        
                        
                        
                        
                           
                           	
                              
                              Year 1: Demand is 500 units; there is excess capacity
                                 of 2,500 units.

                              

                           
                           
                           	
                              
                              Year 2: Demand increases to 1,500 units; there is
                                 excess capacity of 1,500 units.

                              

                           
                           
                           	
                              
                              Year 3: Demand increases to 2,500 units; there is
                                 excess capacity of 500 units.

                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-57: Supply Network Example
[image: A supply chain diagram illustrating the flow from suppliers to customers. Read long description below.]
                  
                  
                  Key elements and their relationships include:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Supplier 1 supplies goods to Manufacturer A and
                           Manufacturer B.

                        
                        

                     
                     
                     	
                        
                        
                        Supplier 2 (Owned by Manufacturer B) supplies goods to
                           Manufacturer B.

                        
                        

                     
                     
                     	
                        
                        
                        Supplier 3 supplies goods to Manufacturer C.

                        
                        

                     
                     
                     	
                        
                        
                        Manufacturer A and Manufacturer B both supply
                           products to the same Distributor.

                        
                        

                     
                     
                     	
                        
                        
                        Manufacturer B and Manufacturer C both supply
                           products to the same Distributor.

                        
                        

                     
                     
                     	
                        
                        
                        Both Distributors and Manufacturer B supply
                           products to a Retailer.

                        
                        

                     
                     
                     	
                        
                        
                        The Retailer sells products to the Customer.

                        
                        

                     
                     
                     	
                        
                        
                        Manufacturer A also sells products directly to the
                           Customer.

                        
                        

                     

                  
                  
                  
                  Arrows indicate the direction of product flow through the supply
                     chain.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-66: Decoupling Points in Service and Manufacturing Industries
[image: A table categorizing different manufacturing/service environments and provides detailed examples for each category across various columns. Go to long description for more details.]
                  
                  
                  There are 5 columns: Manufacturing/service
                     environment, buyer/product/seller, finished or packaged goods at
                     supplier, subassemblies or components at supplier, and components at
                     supplier’s suppliers.

                  
                  
                  
                  Rows and Examples:

                  
                  
                  
                  
                     
                     	
                        
                        
                        MTS (Make-to-Stock)

                        
                        
                        
                        
                           
                           	
                              
                              
                              Department store/ready-to-wear suits/manufacturer:
                                 Ready-to-wear suits are listed as finished goods at the
                                 supplier.

                              
                              

                           
                           
                           	
                              
                              
                              Consumer/500-count pain relief tablets/grocer:
                                 500-count containers are listed as finished goods at the
                                 supplier.

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        ATO (Assemble-to-Order)

                        
                        
                        
                        
                           
                           	
                              
                              
                              Consumer or retailer/laptop
                                    computers/manufacturer: Hard drives, keyboards,
                                 processors are listed as subassemblies or components at
                                 the supplier.

                              
                              

                           
                           
                           	
                              
                              
                              Retailer/5- and 10-packs of disposable
                                    razors/distributor: Packaging materials and
                                 razors are listed as subassemblies or components at the
                                 supplier.

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        MTO (Make-to-Order)

                        
                        
                        
                        
                           
                           	
                              
                              
                              Consumer/men’s custom (bespoke) suit/custom
                                    tailor: Fabric, thread, buttons are listed as
                                 subassemblies or components at the supplier.

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        ETO (Engineer-to-Order)

                        
                        
                        
                        
                           
                           	
                              
                              
                              Consumer/men’s custom (bespoke) suit/custom
                                    tailor: Nonstandard fabric, buttons, thread are
                                 listed as components at the supplier’s suppliers.

                              
                              

                           
                           
                           	
                              
                              
                              Cruise ship operator/cruise ship/shipbuilder:
                                 Components not yet specified by design are listed as
                                 components at the supplier’s suppliers.

                              
                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-68: Product-Process Matrix and Manufacturing Environments
[image: The diagram serves to illustrate the relationship between the variety of products and the volume of production in different manufacturing environments. Read long description below.]
                  
                  
                  There are two axes: Volume (horizontal axis) and Variety
                     (vertical axis). The environments are represented as overlapping ovals
                     labeled ETO, MTO, ATO, and MTS. The ETO environment is positioned at the top
                     left, indicating high variety and low volume. MTO is slightly lower and to
                     the right, ATO is even lower and further right, and MTS is at the bottom
                     right, indicating low variety and high volume. Additionally, there are
                     vertical arrows indicating "Customer lead time," "Tasks," and "Frequency,"
                     with descriptions ranging from "Very long" to "Very short," "Diverse and
                     complex" to "Repeated and divided," and "Project" to "Flow,"
                     respectively.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-69: Manufacturing Environments and Production Process Types
[image: A matrix representing the relationship between product variety and volume in different manufacturing environments and processes. Go to long description for more details.]
                  
                  
                  The Y-Axis represents Variety and ranges from Low at the
                     bottom to High at the Top. The X-Axis represents Volume and ranges from Low
                     on the left to High on the right.

                  
                  
                  
                  The matrix contains several elements:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Manufacturing environments: ETO, MTO, ATO, and MTS

                        
                        

                     
                     
                     	
                        
                        
                        Manufacturing process types: Project, Work center, Batch, Line, and
                           Continuous

                        
                        

                     
                     
                     	
                        
                        
                        Manufacturing process layouts: Fixed position, Functional, Cellular,
                           and Product-based

                        
                        

                     

                  
                  
                  
                  Additionally, there are arrows on the left side indicating the nature of the
                     tasks, frequency, and customer lead time associated with increasing variety
                     and volume.

                  
                  
                  
                  
                     
                     	
                        
                        
                        Customer lead time: From Very short (bottom) to Very long (top)

                        
                        

                     
                     
                     	
                        
                        
                        Tasks: From Repeated and divided (bottom) to Diverse and complex
                           (top)

                        
                        

                     
                     
                     	
                        
                        
                        Frequency: From Flow (bottom) to Intermittent to Project (top)

                        
                        

                     

                  
                  
                  
                  This matrix helps visualize how different manufacturing strategies align with
                     the type of production environment, task complexity, and customer
                     requirements based on product variety and production volume.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-70: Manufacturing Environments by Volume and Variety
[image: The graph represents how different manufacturing strategies align with varying levels of product variety and volume, helping to understand the appropriate strategy for different production scenarios. Go to long description for more details.]
                  
                  
                  The Y-Axis represents Product variety and ranges from Low
                     (bottom) to High (top). The X-Axis represents Product volume and ranges from
                     Low (left) to High (right).

                  
                  
                  
                  The different manufacturing strategies are plotted on the graph as
                     follows:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Engineer-to-order: Located at the top-left, indicating high
                           product variety and low product volume.

                        
                        

                     
                     
                     	
                        
                        
                        Make-to-order/configure-to-order: Positioned slightly lower
                           and towards the right of Engineer-to-order, indicating moderate
                           product variety and volume.

                        
                        

                     
                     
                     	
                        
                        
                        Mass customization: Positioned near the middle-right,
                           indicating high product variety and volume.

                        
                        

                     
                     
                     	
                        
                        
                        Assemble-to-order: Positioned lower and to the right,
                           indicating low to moderate product variety and moderate to high
                           product volume.

                        
                        

                     
                     
                     	
                        
                        
                        Make-to-stock: Located at the bottom-right, indicating low
                           product variety and high product volume.

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-71: Lead Time per Manufacturing Environment
[image: A flowchart illustrating lead times for different manufacturing strategies: Engineer-to-order, Make-to-order/configure-to-order, Assemble-to-order, and Make-to-stock. Go to long description for more details.]
                  
                  
                  
                     
                     	
                        
                        
                        Engineer-to-order (ETO):

                        
                        
                        
                        
                           
                           	
                              
                              Steps: Designing → Purchasing → Production → Assembly
                                 → Shipping

                              

                           
                           
                           	
                              
                              Lead Time: ETO lead time includes all steps from
                                 designing to shipping, representing the longest lead time
                                 due to the customization involved.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Make-to-order/configure-to-order (MTO):

                        
                        
                        
                        
                           
                           	
                              
                              Steps: Raw material inventory → Production → Assembly
                                 → Shipping

                              

                           
                           
                           	
                              
                              Lead Time: MTO lead time includes steps from
                                 production to shipping. It is shorter than ETO since it
                                 skips the designing and purchasing steps.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Assemble-to-order (ATO):

                        
                        
                        
                        
                           
                           	
                              
                              Steps: Production → WIP inventory (components) →
                                 Assembly → Shipping

                              

                           
                           
                           	
                              
                              Lead Time: ATO lead time includes steps from assembly
                                 to shipping, focusing on the assembly of pre-manufactured
                                 components.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Make-to-stock (MTS):

                        
                        
                        
                        
                           
                           	
                              
                              Steps: Production → Assembly → FG inventory →
                                 Shipping

                              

                           
                           
                           	
                              
                              Lead Time: MTS lead time is the shortest, including
                                 shipping, as products are made in advance and stocked.

                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-73: Manufacturing Process Types
[image: A graph depicting manufacturing process types arranged by product variety and volume, showing the relationship between project, work center, batch, line, and continuous manufacturing processes.]
                  
                  
                  This graph illustrates different manufacturing process types based on product
                     variety and volume. The x-axis represents product volume, ranging from low
                     to high. The y-axis represents product variety, ranging from high to
                     low.

                  
                  
                  
                  
                     
                     	
                        
                        
                        Project: Positioned at the top left, indicating high product
                           variety and low product volume.

                        
                        

                     
                     
                     	
                        
                        
                        Work Center: Below the project, indicating slightly lower
                           product variety and slightly higher product volume than
                           projects.

                        
                        

                     
                     
                     	
                        
                        
                        Batch: Positioned in the middle, indicating moderate product
                           variety and volume.

                        
                        

                     
                     
                     	
                        
                        
                        Line: Positioned towards the bottom right, indicating lower
                           product variety and higher product volume. 

                        
                        

                     
                     
                     	
                        
                        
                        Continuous: Positioned at the bottom right, indicating the
                           lowest product variety and highest product volume.

                        
                        

                     

                  
                  
                  
                  The graph visually emphasizes how manufacturing processes evolve from highly
                     customized, low-volume production (project) to highly standardized,
                     high-volume production (continuous).

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-76: Manufacturing Process Layouts
[image: A matrix chart illustrating different manufacturing process types (Fixed position, Functional, Cellular, Product-based) along axes of product variety and volume, with examples of each process type depicted graphically. Go to long description for more details.]
                  
                  
                  This matrix chart categorizes different manufacturing process types based on
                     the variety and volume of products they handle. The x-axis represents
                     product volume (Low to High) and the y-axis represents product variety (High
                     to Low). The chart includes examples of each manufacturing process type:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Fixed Position (High Variety, Low Volume): Illustrated by a
                           graphic showing a central point with multiple arrows pointing
                           inward, representing a fixed position layout where the product
                           remains stationary, and workers and equipment come to the
                           product.

                        
                        

                     
                     
                     	
                        
                        
                        Functional (Moderate Variety, Low Volume): Illustrated by a
                           graphic showing a network of numbered nodes connected by arrows,
                           representing a functional layout where similar processes are grouped
                           together, and products move between these functional areas.

                        
                        

                     
                     
                     	
                        
                        
                        Cellular (Moderate Variety, Moderate Volume): Illustrated by a
                           graphic showing two product lines (Product line A and Product line
                           B) with numbered nodes arranged in a sequential manner, representing
                           a cellular layout where products move through a linear sequence of
                           operations within a cell.

                        
                        

                     
                     
                     	
                        
                        
                        Product-based (Low Variety, High Volume): Illustrated by a
                           graphic showing a straight line of numbered nodes from input to
                           output, representing a product-based layout where products move
                           through a continuous and linear process, typical in high-volume
                           manufacturing.

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-82: Cellular Layout
[image: Diagram showing a transition from a functional layout to multiple cellular layouts, illustrating the reorganization of workstations for increased efficiency. Read long description below.]
                  
                  
                  This diagram visualizes the transition from a functional layout to
                     various cellular layouts in a manufacturing process:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Functional Layout (Left Side): Depicted by a network of 10
                           workstations (numbered 1 to 10) connected by arrows showing the
                           flow of materials. This layout represents a traditional
                           functional arrangement where similar processes are grouped
                           together, and products move between these functional areas. The
                           connections are complex and varied, illustrating a less
                           efficient flow of work.

                        
                        

                     
                     
                     	
                        
                        
                        Cellular Layouts (Right Side): Shows three separate
                           product lines (Product line A, B, and C) each configured into a
                           cellular layout:

                        
                        
                        
                        
                           
                           	
                              
                              
                              Product line A: Workflow consists of workstations
                                 1, 2, 3, 4.

                              
                              

                           
                           
                           	
                              
                              
                              Product line B: Workflow consists of workstations
                                 5, 6, 2, 7, 3, 4.

                              
                              

                           
                           
                           	
                              
                              
                              Product line C: Workflow consists of workstations
                                 8, 1, 9, 2, 6, 7, 3, 10, 4.

                              
                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-87: Service Design Matrix
[image: A graph illustrating the relationship between the degree of customer contact and the trade-off between sales opportunity and production efficiency in different service models. Go to long description for more details.]
                  
                  
                  This graph visualizes the trade-offs between sales opportunity and
                     production efficiency across various levels of customer interaction and
                     service customization. The vertical axis represents the degree of
                     contact between the customer and the service provider, ranging from high
                     to low. The horizontal axis depicts the trade-off between sales
                     opportunity and production efficiency, with sales opportunity decreasing
                     and production efficiency increasing as you move from left to right.

                  
                  
                  
                  
                     
                     	
                        
                        
                        High Customer Interaction and Reactive to
                              Requirements:

                        
                        
                        
                        
                           
                           	
                              
                              
                              In person, fully customizable service (Top left):
                                 Positioned in the highest sales opportunity and lowest
                                 production efficiency area.

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Customer Interaction but No Customization:

                        
                        
                        
                        
                           
                           	
                              
                              
                              In person, service options allowed (Spanning two
                                 categories): This box overlaps the boundary between
                                 "Customer interaction and reactive to requirements" and
                                 "Customer interaction but no customization".

                              
                              

                           
                           
                           	
                              
                              
                              In person, tightly specified services: Located
                                 within the "Customer interaction but no customization"
                                 category.

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        No Direct Customer Interaction:

                        
                        
                        
                        
                           
                           	
                              
                              
                              Phone or video contact (Spanning two categories):
                                 This box overlaps the boundary between "Customer
                                 interaction but no customization" and “No direct
                                 customer interaction”.

                              
                              

                           
                           
                           	
                              
                              
                              Internet and kiosks Located within the "No direct
                                 customer interaction" category.

                              
                              

                           
                           
                           	
                              
                              
                              Direct mailings: Positioned at the lowest point in
                                 customer interaction and the highest in production
                                 efficiency. This method involves no direct interaction
                                 with customers and maximizes production efficiency.

                              
                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-89: Service Gap Analysis Matrix
[image: A matrix diagram showing customer service attributes based on importance to the customer and customer perception of service quality. Read long description below.]
                  
                  
                  The matrix is divided into four quadrants:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Top Left (Non-value-added): Services that are perceived as
                           good but are unimportant to customers.

                        
                        

                     
                     
                     	
                        
                        
                        Top Right (Competitive strengths): Services that are
                           perceived as good and are important to customers.

                        
                        

                     
                     
                     	
                        
                        
                        Bottom Left (Slight irritations): Services that are
                           perceived as poor and are unimportant to customers.

                        
                        

                     
                     
                     	
                        
                        
                        Bottom Right (Critical improvement areas): Services that
                           are perceived as poor and are important to customers.

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-90: PCN Diagram for a Hair Salon with Custom Products
[image: A diagram showing the amount of control over the process versus the type of interaction in a hair care supply chain. Go to long description for more details.]
                  
                  
                  The diagram is divided into five columns representing different levels of
                     interaction and control in the hair care supply chain process, from
                     direct interaction to independent processes.

                  
                  
                  
                  
                     
                     	
                        
                        
                        Direct Interaction (Low Control): Activities include
                           developing hair care supply contracts, receiving supplies, and
                           producing products.

                        
                        

                     
                     
                     	
                        
                        
                        Indirect Interaction (Medium Control): Includes ordering
                           resupply online.

                        
                        

                     
                     
                     	
                        
                        
                        Independent Processes (High Control): Encompasses
                           developing services and hair care products, training employees,
                           preparing service spaces, forecasting sales and service
                           capacity, and maintaining supplies. Customizing and preparing
                           products is a central activity connected by multiple
                           processes.

                        
                        

                     
                     
                     	
                        
                        
                        Indirect Interaction (Medium Control): Focuses on
                           customizing and preparing hair care products.

                        
                        

                     
                     
                     	
                        
                        
                        Direct Interaction (Low Control): Involves consulting with
                           customers on hair and product options, providing hair care
                           services and products, and taking payment.

                        
                        

                     

                  
                  
                  
                  The diagram indicates that as the interaction moves from direct to
                     indirect and finally to independent processes, the amount of control
                     over the process increases.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-93: Tuckman Ladder of Team Development
[image: The image represents the stages of team development as steps moving upward, illustrating the progression of a team’s development over time. Go to long description for more details.]
                  
                  
                  The stages of team development, from left to right are:
                     Forming (little sharing, low understanding of project), Storming (growing
                     competition and conflict), Norming (increased trust and collaboration),
                     Performing (peak productivity and focus on improvement), and Adjourning
                     (cultural strengthening, knowledge management).

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-94: Project Costs by Phase
[image: The image shows the relationship between the impact on project costs and project time across four phases: Initiating, Planning, Executing, and Closing. Read long description below.]
                  
                  
                  The image illustrates that the power to alter costs is
                     highest during the Initiating and Planning phases, then decreases as the
                     project progresses. Conversely, accumulated project costs increase
                     steadily throughout the project duration, peaking during the Executing
                     phase and leveling off in the Closing phase.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-96: Integrated Measurement Model
[image: A diamond-shaped diagram showing the alignment of strategic goals at different organizational levels. Go to long description for more details.]
                  
                  
                  The diagram represents a framework for aligning strategic
                     goals across different levels of an organization:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Top Level (Organization): The topmost
                           section of the diamond represents the organization
                           as a whole, focusing on strategic goals that drive
                           the overall direction and objectives.

                        
                        

                     
                     
                     	
                        
                        
                        Balanced Scorecard: Below the strategic
                           goals, at the divisional level, a balanced
                           scorecard is divided into four key areas:

                        
                        
                        
                        
                           
                           	
                              
                              Financial

                              

                           
                           
                           	
                              
                              Customer

                              

                           
                           
                           	
                              
                              Business process

                              

                           
                           
                           	
                              
                              Learning and growth

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Functional Level: The functional level
                           (e.g., operations) translates these goals into
                           specific performance metrics, focusing on:

                        
                        
                        
                        
                           
                           	
                              
                              Speed

                              

                           
                           
                           	
                              
                              Dependability

                              

                           
                           
                           	
                              
                              Flexibility

                              

                           
                           
                           	
                              
                              Quality

                              

                           
                           
                           	
                              
                              Cost

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Departmental Performance Metrics:
                           Departments within functions use these metrics to
                           measure their performance and contribution to the
                           strategic goals.

                        
                        

                     
                     
                     	
                        
                        
                        Individual Level: At the base of the
                           diamond, individual SMART performance objectives
                           ensure that employees’ efforts align with the
                           departmental and organizational goals.

                        
                        

                     

                  
                  
                  
                  The arrows indicate the flow of strategic alignment from the
                     organization level down to the individual level, ensuring
                     coherence and focus across all levels.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-98: SCORmark Gap Analysis Example (Mockup)
[image: A comparison table showing various supply chain performance attributes, their corresponding metrics, target performance levels, and performance benchmarks for your organization, parity (50%), advantage (70%), and superior (90%). Go to long description for more details.]
                  
                  
                  This table compares your organization’s supply chain performance against industry
                     benchmarks for various attributes. The columns include:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Attribute: Lists the performance attributes being measured.

                        
                        

                     
                     
                     	
                        
                        
                        Metrics: Defines the specific metrics used to measure each attribute.

                        
                        

                     
                     
                     	
                        
                        
                        Target Performance: Indicates the target level of performance (e.g.,
                           Parity, Advantage, Superior).

                        
                        

                     
                     
                     	
                        
                        
                        Your Organization: Shows your organization’s performance values.

                        
                        

                     
                     
                     	
                        
                        
                        Parity (50%): Industry benchmark for parity performance.

                        
                        

                     
                     
                     	
                        
                        
                        Advantage (70%): Industry benchmark for advantage performance.

                        
                        

                     
                     
                     	
                        
                        
                        Superior (90%): Industry benchmark for superior performance.

                        
                        

                     
                     
                     	
                        
                        
                        Gap to Target: The difference between your organization’s performance and
                           the target performance.

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-100: SCOR DS Metrics for Perfect Customer Order Fulfillment
[image: A hierarchical chart showing the breakdown of "Perfect Customer Order Fulfillment" into subcategories. Read long description below.]
                  
                  
                  
                     
                     	
                        
                        
                        Level 1:

                        
                        
                        
                        
                           
                           	
                              
                              RL.1.1 Perfect Customer Order Fulfillment

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Level 2:

                        
                        
                        
                        
                           
                           	
                              
                              RL.2.1 Percentage of Orders Delivered in Full to the Customer

                              

                           
                           
                           	
                              
                              RL.2.2 Delivery Performance to Original Customer Commit Date

                              

                           
                           
                           	
                              
                              RL.2.3 Customer Order Documentation Accuracy

                              

                           
                           
                           	
                              
                              RL.2.4 Customer Order Perfect Condition

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Level 3:

                        
                        
                        
                        
                           
                           	
                              
                              For RL.2.1:

                              
                              
                              
                                 
                                 	
                                    
                                    Delivery Item Accuracy to the Customer

                                    

                                 
                                 
                                 	
                                    
                                    Delivery Quantity Accuracy to the Customer

                                    

                                 

                              

                           
                           
                           	
                              
                              For RL.2.2:

                              
                              
                              
                                 
                                 	
                                    
                                    Customer Commit Date Achievement

                                    

                                 
                                 
                                 	
                                    
                                    Delivery Customer Location Accuracy

                                    

                                 

                              

                           
                           
                           	
                              
                              For RL.2.3:

                              
                              
                              
                                 
                                 	
                                    
                                    Customer Order Compliance Documentation Accuracy

                                    

                                 
                                 
                                 	
                                    
                                    Customer Order Other Required Documentation Accuracy

                                    

                                 
                                 
                                 	
                                    
                                    Customer Order Payment Documentation Accuracy

                                    

                                 
                                 
                                 	
                                    
                                    Customer Order Shipping Documentation Accuracy

                                    

                                 

                              

                           
                           
                           	
                              
                              For RL.2.4:

                              
                              
                              
                                 
                                 	
                                    
                                    Customer Order Percentage of Faultless Installations

                                    

                                 
                                 
                                 	
                                    
                                    Percentage of Customer Orders or Lines Received Damage Free

                                    

                                 
                                 
                                 	
                                    
                                    Customer Orders Delivered Damage Free Conformance

                                    

                                 
                                 
                                 	
                                    
                                    Customer Orders Delivered Defect Free Conformance

                                    

                                 

                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-105: Risk Management Process
[image: A circular diagram illustrating the risk management process with five key steps: Identify Risk, Analyze Risks, Develop Appropriate Response, Implement and Monitor Plan, and Assess Risk Management Strategy. Go to long description for more details.]
                  
                  
                  This diagram represents the risk management process in a continuous loop,
                     showing the cyclical nature of effective risk management. Each step is
                     connected with arrows indicating the flow from one phase to the
                     next.

                  
                  
                  
                  
                     
                     	
                        
                        
                        Identify Risk: External environment, Internal processes,
                           Supply chain, Workforce

                        
                        

                     
                     
                     	
                        
                        
                        Analyze Risks: Impact, Probability

                        
                        

                     
                     
                     	
                        
                        
                        Develop Appropriate Response: Risk avoidance, Risk
                           acceptance, Risk transfer, Risk mitigation

                        
                        

                     
                     
                     	
                        
                        
                        Implement and Monitor Plan: Tests and audits, Action
                           debriefs

                        
                        

                     
                     
                     	
                        
                        
                        Assess Risk Management Strategy

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-108: Sample Risk Matrix
[image: A risk assessment matrix plotting the magnitude of impact against the probability of occurrence, with various risks positioned within the matrix. Read long description below.]
                  
                  
                  This image is a risk assessment matrix used to evaluate and prioritize
                     risks based on their magnitude of impact and probability of occurrence.
                     The x-axis represents the probability of occurrence, ranging from low to
                     high, and the y-axis represents the magnitude of impact, ranging from
                     low to high.

                  
                  
                  
                  Risks are plotted in four quadrants:

                  
                  
                  
                  
                     
                     	
                        
                        
                        High Impact, Low Probability:

                        
                        
                        
                        
                           
                           	
                              
                              Loss of IT systems

                              

                           
                           
                           	
                              
                              Facility-wide disruption

                              

                           
                           
                           	
                              
                              Missed critical delivery

                              

                           
                           
                           	
                              
                              Loss of inventory records

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        High Impact, High Probability:

                        
                        
                        
                        
                           
                           	
                              
                              Worker injury

                              

                           
                           
                           	
                              
                              Hazardous spill

                              

                           
                           
                           	
                              
                              Quality issue in materials

                              

                           
                           
                           	
                              
                              Missed critical receipt

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Low Impact, Low Probability:

                        
                        
                        
                        
                           
                           	
                              
                              Regulatory fine

                              

                           
                           
                           	
                              
                              Line B down

                              

                           
                           
                           	
                              
                              Line A down

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Low Impact, High Probability:

                        
                        
                        
                        
                           
                           	
                              
                              Labor shortage

                              

                           
                           
                           	
                              
                              Missed non-critical receipt

                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-110: Capital Budgeting Process
[image: Flowchart of capital investment decision-making methods, including Return on Investment (ROI), Payback Period Analysis, Net Present Value (NPV) Analysis, and Internal Rate of Return (IRR) Analysis, leading to the eligibility for funding and the ranking of capital projects by the profitability index. Read long description below.]
                  
                  
                  The diagram outlines a process for evaluating and funding capital
                     investments. It begins with identifying potential investments. The
                     evaluation methods include:

                  
                  
                  
                  
                     
                     	
                        
                        Return on Investment (ROI) and Payback Period Analysis:
                           These initial methods assess the basic viability of investments.

                        

                     
                     
                     	
                        
                        Net Present Value (NPV) Analysis and Internal Rate of Return
                              (IRR) Analysis: These methods account for the time value of
                           money, providing a more detailed financial evaluation.

                        

                     

                  
                  
                  
                  After each set of analyses, there is a decision point ("OK?") to determine if
                     the investment meets the required criteria. If it does not, the process
                     stops. If it does, the investment becomes eligible for funding. Finally,
                     eligible projects are ranked by a profitability index to prioritize funding
                     decisions.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-112: Global Strategic Design Principles
[image: Three concentric circles labeled Local, Network, and Global, illustrating design principles at different levels of an organization’s relationship with its environment and stakeholders. Go to long description for more details.]
                  
                  
                  The image depicts three concentric circles, each representing a different
                     scope of design principles:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Local (innermost circle): Design principles shaping the
                           internal activities of organizations.

                        
                        

                     
                     
                     	
                        
                        
                        Network (middle circle): Design principles guiding
                           collaborative interactions with upstream and downstream suppliers
                           and customers.

                        
                        

                     
                     
                     	
                        
                        
                        Global (outermost circle): Design principles affecting the
                           organization’s relationship to the physical environment and society,
                           including local communities, the workforce, and sustainability.

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-121: Corporate Sustainability Model
[image: A circular process diagram with four quadrants labeled "Gather inputs," "Lead," "Develop programs," and "Assess, report on, and audit programs." Go to long description for more details.]
                  
                  
                  The diagram illustrates a continuous cycle of managing sustainability
                     programs within an organization, divided into four main phases:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Gather inputs: Triple bottom line; Internal and external
                           forces

                        
                        

                     
                     
                     	
                        
                        
                        Lead: Define goals; Establish policies and structures

                        
                        

                     
                     
                     	
                        
                        
                        Develop programs: Align goals with organizational strategy;
                           Implement operations programs

                        
                        

                     
                     
                     	
                        
                        
                        Assess, report on, and audit programs: GRI framework;
                           Sustainability audits

                        
                        

                     

                  
                  
                  
                  The process flows in a clockwise direction, indicating that the assessment
                     phase leads back to gathering inputs, creating a continuous improvement loop
                     for sustainability initiatives.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-123: Sources of Risks to Sustainability
[image: A diagram illustrating the relationship between various aspects of supply chain, processes, products, and facilities with the Triple Bottom Line (TBL) principles of Planet, People, and Profits. Go to long description for more details.]
                  
                  
                  The diagram emphasizes the impact of different organizational
                     functions on the Triple Bottom Line (TBL), represented by
                     a Venn diagram with three intersecting circles labeled
                     "Planet," "People," and "Profits," with "TBL" at the
                     center where they overlap.

                  
                  
                  
                  
                     
                     	
                        
                        
                        Supply Chain: Environmental and ethical
                           practices

                        
                        

                     
                     
                     	
                        
                        
                        Processes: Effect on health and well-being
                           of communities and employees; Environmental
                           effects of byproducts and emissions

                        
                        

                     
                     
                     	
                        
                        
                        Products: Product designs (waste,
                           depletion of resources); Effect on customer
                           well-being

                        
                        

                     
                     
                     	
                        
                        
                        Facilities: Impact on local resources,
                           plants, and animal communities

                        
                        

                     

                  
                  
                  
                  Each of these functions is linked with arrows pointing
                     towards the Venn diagram, indicating their contribution to
                     the TBL components of environmental sustainability
                     (Planet), social responsibility (People), and economic
                     viability (Profits).

                  
                  
               
               Go to image in text.
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