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            Logistics generally
               is considered to include physical supply, materials management, and
               distribution, which themselves encompass warehousing, materials
               handling, packaging and unitization (load preparation for easier
               handling), inventory management, order management, transportation,
               and the flow of information between these functions as well as to
               and from the areas that make up the greater supply chain.

            
            
            
            
               Exhibit 1-1 visualizes the relationships
               of various facets of logistics, looking at how logistics demand
               can be balanced with logistics supply constraints in a manner that aligns
               with strategy. The exhibit also serves as a framework for what we
               will cover in the modules of this learning system, and we will revisit
               it periodically as we progress through the course.

            
            
            
            
               Exhibit 1-1: Logistics Planning and Control[image: ../images/CLTDGraphic20-05.png]
            
            
            
            
            Note how logistics
               strategy cascades down into logistics tactics and operations. A cohesive
               logistics strategy must be aligned with the organization’s strategy
               and be responsive to the drivers of change (or proactively anticipate
               them). Understanding what the organization wants to accomplish and
               how it plans to thrive in its environment forms the basis for all
               other decisions. Module 1 helps explore the many elements that make
               up a logistics strategy, including developing an understanding of the
               organization’s structure and other factors that cannot be easily
               changed. It also addresses continuous improvement, shown as a feedback
               loop around the outside of the graphic. The actual results from
               operations need to be compared to what was intended to ensure that
               logistics grows in both efficiency and effectiveness over time.

            
            
            
            Module 2 continues
               strategy development with a discussion of network design. Since established
               organizations already have a logistics network, this strategic-level
               process could also be called network redesign. Once the design/redesign
               decisions are made, a large percentage of logistics costs become
               relatively set until another network redesign is made.

            
            
            
            Module 3 discusses
               sustainability and reverse logistics strategies (as well as some tactical
               and operational aspects of these areas) since the decision must
               be made up front as to how these factors should be integrated into
               the overall logistics network.

            
            
            
            The final strategic-level
               module, Module 4, discusses capacity planning and demand management.
               The left side of the exhibit shows how logistics planning and control needs
               to be responsive to demand; the right side shows how supply ensures
               that tradeoffs, constraints, and capacity are considered as plans
               become more and more detailed.

            
            
            
            Note how the demand
               side starts with segmented customer demand. Developing a nuanced
               understanding of who your customers are and what they (or a relevant grouping
               of them) need is the starting point for the interplay between demand
               and supply. This leads to determining necessary service levels such
               as what constitutes the right product, place, price, customer, condition,
               time, and quantity (the seven “rights” of logistics) for a given
               customer segment. This in turn leads to determining how to conduct
               demand management activities (from forecasting and sales and operations
               planning to logistics demand shaping) and organize distribution requirements
               planning (how and when to move product through the distribution network).
               These latter demand-side processes depend strongly on a back-and-forth conversation
               with the supply side.

            
            
            
            The supply side starts
               by developing an understanding of how demand for products and services
               translates into demand for logistics services such as warehousing
               and transportation. Understanding these trends from a long-term
               perspective leads to capacity planning, which is a strategic process
               of determining whether, when, and how to make capital investments
               in the organization’s supply chain and to make other changes that
               take time to plan and implement. Then, at various stages from strategy
               to tactics, the budget and the total cost of logistics are planned
               and refined to ensure that logistics is as efficient as possible
               while still providing the targeted level of customer service. At
               the operational level, these costs will be controlled. The function
               of supply management is related to what and how much to produce
               and distribute. Logistics capacity involves determining how to allocate
               scarce logistics resources (people, equipment, money, etc.) to ensure
               that the desired logistics strategy can be implemented in a cost-effective
               fashion.

            
            
            
            The logistics tactics/operations
               shown in the center of the graphic are the four pillars of logistics:
               order management (Module 5), inventory management (Module 6), warehouse
               management (Module 7), and transportation management (Module 8). Keeping
               customers satisfied, having the right levels of inventory in the
               right places and keeping it moving, ensuring sufficient warehouse
               capacity and utilization, and arranging for optimal transportation
               stand side by side for a reason. The total cost of these services
               as a whole needs to be minimized while still keeping promises to customers.
               While each function is individually very complex, balancing the
               whole is much more complex. Finding ways to manage this complexity
               and get more done with fewer resources is the primary challenge
               of logistics.

            
            
            
            The final element shown
               in the graphic, global logistics considerations, covered in Module
               9, impacts each of the four pillars and serves as their foundation.
               Even companies that sell products only domestically are likely to
               source globally. These complexities are discussed in the final module
               of the course to help build upon the concepts presented in the prior
               modules.

            
            

         
         
   
      
         
         
         
         Module 1:
            Logistics Overview and Strategy

         
         
         
         
            
            
            Module 1: Logistics Overview and Strategy addresses
               the overall scope of logistics (such as transportation and distribution)
               and logistics strategy. As shown in Exhibit 1-2, this module also
               discusses inputs to logistics strategy (organizational strategy
               and the drivers of change) and continuous improvement.

            
            
            
            
               Exhibit 1-2: Logistics Planning and Control[image: ../images/CLTDGraphic20-05-m1.png]
            
            
            
            
            Section A outlines the
               principles that make logistics useful and the range of drivers in today’s
               global economy that shape logistics.

            
            
            
            Section B clarifies
               how logistics fits within the larger dimension of supply chain management,
               including how it adds value and controls costs.

            
            
            
            Section C looks at the
               logistics strategy within the supply chain, including the value proposition
               that logistics professionals can make toward overall organizational success
               throughout each product’s life cycle.

            
            
            
            Section D addresses how
               logistics professionals develop a flexible logistics framework that
               can be adapted to ongoing changes in the environment and organizational strategy.
               Modern logistics must integrate both with other internal functions
               and with supply chain partners to ensure that it is lean and resilient,
               so the section also addresses developing collaborative relationships
               at various levels. The section explores strategic-level risk management
               such as how to capitalize on organizational strengths and opportunities
               while minimizing the negative impact of the organization’s weaknesses
               and threats. A discussion of talent acquisition and management concludes
               this section.

            
            
            
            Section E introduces
               performance measurement and addresses strategic-level measurements
               and other concepts, such as benchmarking, in some detail. Performance
               measurement will be a running theme in other modules.

            
            
            
            Section F addresses
               reengineering and continuous improvement philosophies. Reengineering
               describes large project-driven changes such as building an agile framework
               that eliminates all forms of waste by developing new processes and systems;
               continuous improvement describes small, incremental changes to existing processes
               and systems. When ingrained in the organization’s culture as a philosophy, continuous
               improvement empowers logistics professionals to add value.

            
            

         
         
         
         
   
      
         
         
         
         Section A: Logistics
            Fundamentals

         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Describe the history
                     and development of logistics

                  
                  

               
               
               
               	
                  
                  
                  Define
                     logistics and its scope

                  
                  

               
               
               
               	
                  
                  
                  Comprehend
                     that the only way logistics can add organizational value is to minimize
                     its total cost rather than the cost of an individual function (e.g., transportation),
                     in part due to inherent tradeoffs between functions

                  
                  

               
               
               
               	
                  
                  
                  Understand
                     the principles and components of logistics that create a foundation
                     for determining how to integrate logistics into a cohesive discipline

                  
                  

               
               
               
               	
                  
                  
                  List
                     the drivers that are influencing change and growth in logistics.

                  
                  

               
               

            
            
            
            Logistics for business
               is a relatively new concept, but the principles that comprise it are
               not. The scope and components of logistics set the foundation for
               how businesses pursue their strategic goals. The pursuit of these
               goals leads to the recognition of the total cost concept and tradeoffs
               that every business must consider as they enact policies to achieve
               those goals. In order to actually achieve the goals and for logistics to
               provide value to the organization, all principles, drivers, and
               components of logistics must be integrated and executed correctly
               and in alignment with the strategic business plan and network design.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Logistics
            History, Definitions, and Scope

         
         
         
         
         
            
            
            
            
            Logistics has a long
               history, but the recognition of its importance to business is a relatively
               new phenomenon. In order to understand how logistics is used to
               achieve the strategic and operational goals of a business, it is
               crucial to understand the definitions of basic logistical concepts
               and the overall scope of logistics.

            
            

         
         
         
         
         
            
            
            History of
               Logistics

            
            
            
            
            
               
               
               
               
               
                  Logistics functions
                  (physical supply, materials management, distribution, and so on) are
                  not new. Indeed, they have been necessary for as long as any form
                  of trade has existed. The term “logistics” itself has been long
                  used in a military context, meaning the movement of troops and all
                  of the materials needed for those troops to be effective—the right
                  equipment, weapons, fuel, and rations at the right time and place.

               
               
               
               What makes this relatively
                  new (i.e., post–World War II) concept of logistics for business
                  so important? Some of the top organizations in the world have emphasized
                  it as a primary core competency and use it to achieve and maintain
                  market dominance. Why should you be interested in honing your skills
                  as a logistics professional? In short, the profession has come a
                  long way in a relatively short time. If you invest in learning more
                  about this profession, you can be in a position to advance it and
                  your organization beyond even the dizzying heights logistics has
                  thus far reached.

               
               
               
               A brief look at the
                  developments in logistics in recent times will help show how logistics
                  has transformed organizations and will continue to be an integral
                  contributor to and shaper of our new global economy.

               
               
               
               In the 1970s, organizations
                  and academicians began to realize that warehousing, transportation,
                  inventory, order management, materials handling, and packaging were
                  interrelated and that minimizing the cost of any one of these exclusively
                  would negatively impact the costs of the others. They recognized
                  that the system overall had incredible complexity but could not
                  at that time optimize it. However, the need for an outbound physical
                  distribution manager was recognized, and manufacturers used this role
                  to form systemwide plans for total cost minimization while simultaneously improving
                  service. As major retailers picked up on this concept, they developed regional
                  distribution centers and steadily increased their influence over manufacturers
                  after building up their own distribution functional areas and organizational
                  structures. Another trend was demographic changes, such as a large increase
                  in the number of women participating in the workforce in many countries. (This
                  had its roots in World War II workforce participation.) Changes
                  in family dynamics increased the need for convenience in shopping,
                  for example, extended store hours. Including customer service in
                  the logistics equation took on greater relevancy.

               
               
               
               The advent of computers
                  in the 1980s helped highlight the true cost of inventory and distribution
                  systems and enabled longer-term planning. There was a movement toward
                  centralized distribution and cost savings. Third-party distribution
                  services also grew quickly and pioneered research and development
                  in equipment and systems. Globally, lower-cost labor and materials
                  began to be sought out, and outsourcing became a mainstream survival
                  strategy to compete against organizations in countries that had
                  lower labor costs. Primarily in the U.S. but also in Europe, transportation
                  deregulation reduced government control over transportation carriers’
                  rates, routes, and fares, which led to price competition that did
                  not truly exist before then, thus allowing purchasers of transportation
                  much more control over one of the primary costs in logistics. Mergers
                  created economies of scale that larger providers could then leverage.
                  Toward the end of the 1980s and the beginning of the 1990s, the
                  term “logistics” began to be commonly used to describe the merger
                  of inbound materials management with outbound physical distribution.
                  Customer service continued to increase in importance as customers
                  became used to higher levels of service. This interplay of increasing
                  capabilities and increasing customer expectations was much like
                  the arms race taking place between East and West at this time. What
                  was an order winner soon became just an order qualifier. The need
                  to focus on perceived and actual customer service continues to this
                  day; the interplay of service level versus cost to serve remains
                  a core logistics tradeoff.

               
               
               
               
                  
                  
                  
                  Even with these advancements,
                  in the 1990s, a typical order-to-delivery cycle was between 15 and
                  30 days or more. (The ASCM Supply
                     Chain Dictionary defines order-to-delivery
                     cycle as “the period of time that starts when the customer
                  places an order and ends when the customer receives the order.”)
                  This was despite the advent of electronic means of order processing
                  such as electronic data interchange, the internet, and computer
                  systems. When stockouts, paperwork errors, or misdirected shipments occurred,
                  the cycle time became even more unpredictable and contributed to
                  a phenomenon called the bullwhip effect. (Basically, when information
                  on consumer demand isn’t shared and only one’s immediate customer
                  orders are known, any variance in supply encourages customers to
                  order more inventory the next time. If these spikes in orders to
                  increase safety stock are incorrectly interpreted as an increase
                  in demand, the distribution centers also order too much and manufacturers produce
                  too much. This creates a ripple effect, with the net impact being
                  an overall increase in inventory.) These and other issues led to
                  the development of the concept of supply chain management. The core
                  of this effort is to increase communication and collaboration among
                  chains of suppliers, manufacturers, third-party logistics providers,
                  distributors, and customers so that they can minimize uncertainty
                  and the bullwhip effect while adding value for the end customer.
                  The continued importance of supply chain management recognizes that
                  competitive advantage cannot be sustained in today’s economy without
                  looking both inward and outward to the contributions and innovations
                  of business partners and third parties.

               
               
               
               In the 2000s, logistics
                  and supply chain management became recognized as critical areas
                  for business success, meaning that either the organization had to
                  excel at them or partner with someone who could. Rather than viewing
                  these areas as cost centers to be shrunk, the new view was on what
                  value could be attached to faster, better, and more consistent service
                  as well as to new service capabilities. Entire processes, networks,
                  and information systems were reengineered to provide competitive advantage.
                  The expectation was for perfect orders (undamaged orders in the
                  right quantity and assortment, to the right delivery location, on
                  time, and with the right documentation). This level of performance
                  started being achieved at significantly lower cost and using fewer
                  resources than were needed in the past. Multiple technologies such
                  as radio frequency–directed item picking and the now ubiquitous shipping
                  container have enabled these dual wins.

               
               
               
               In the 2010s, logistics
                  and supply chain management started to accelerate as application
                  programming interfaces (APIs) and other technologies started to
                  lower the cost and time required for logistics interfaces. In transportation,
                  electronic logging devices became mandatory in the U.S. E-commerce
                  moved from being a tech bubble to a social revolution. This created
                  new threats and opportunities in the form of constantly increasing
                  global competition and customer expectations and the direct-to-consumer
                  business model. The highly efficient logistics and supply chain
                  systems for retail replenishment, such as full truckloads and cross-docking,
                  were not effective at getting individual products shipped directly
                  to individual consumers. Organizations such as Amazon took advantage
                  of this. Amazon grew from an unprofitable organization that outsourced
                  all of its shipping to a major force not only in e-commerce but
                  in also in logistics and logistics technology. Warehouse robotics
                  have transformed warehousing. Industry leaders started providing
                  same-day delivery services to key metropolitan areas in part by
                  moving distribution centers from the countryside to these cities
                  and owning or closely partnering with third-party package delivery
                  services.

               
               
               
               In the 2020s, logistics
                  and supply chain management took a huge shock from COVID-19. The
                  relentless push toward lean or agile that so many organizations
                  had been pursuing revealed its inherent risks in a big way. The
                  pandemic simultaneously further accelerated trends toward more e-commerce
                  while exposing supply failures that made many people become aware
                  of logistics and supply chain management for the first time, but
                  for the wrong reasons. To reduce the risk of future supply chain shocks,
                  logistics strategies had a sea change: the strategies recognized
                  a need for real resilience, and not just through lip service. Onshoring
                  trends increased to reduce regional concentration of production
                  of some items such as semiconductors (also due to the rising cost
                  of container shipping). However, organizations sought to avoid solely
                  investing in geographic redundancy or expensive safety stocks by
                  seeking smarter solutions. For example, blockchain moved from being
                  a distant strategic goal to a viable technology for logistics and
                  supply chain management. Blockchain started to reduce transaction
                  costs and improve reliability by enabling smart contracts, chain of
                  custody, and asset tracking and management using the internet of
                  things (IOT).

               
               
               
               Organizations that
                  have achieved the leading edge of logistics and supply chain technology
                  optimization to create secure end-to-end transparency and have also made
                  their people and processes ready for regular change have been declared
                  as a new level of supply chain maturity, called the supply chain
                  transformation or Industry 4.0. To help organizations realize this
                  industry revolution, ASCM created a certification to help transformation
                  professionals create urgency for and successfully enact transformation
                  programs: Certified in Transformation for Supply Chain (CTSC).

               
               
               
               Other important drivers
                  of change include political changes, such as modifications in trade
                  agreements (leading to customs duty instability and possible local
                  sourcing policies), and an increasing frequency of severe weather
                  events. Such disruptive forces of change can quickly alter the viability
                  of a logistics network. Today, logistics professionals need to make
                  assessment, adaptation, and change into regular activities rather
                  than rare events. In other words, the focus is now on an agile and
                  resilient framework.

               
               

            
            
         
         
         
         
            
            
            Definitions of Logistics

            
            
            
            
            
               
               
               
               
               
                  
                  Logistics is a diverse and
                  dynamic field that continues to be redefined as constraints and
                  the changing environment affect the discipline. Various organizations
                  and industries adapt what they include in logistics to fit their
                  needs, so any single definition of the term will seem incomplete
                  to some and too broad to others. A common element is the recognition
                  that logistics needs to coordinate the interrelationships between
                  various subsystems and people so they can be more effective as a
                  whole.

               
               
               
               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.

                  

               
               
               
               Other definitions of logistics
                  include concepts such as coordinating supply and demand; creating
                  time, place, possession, and form utility by geographically positioning
                  inventory just in time; and getting the right things exactly where
                  they need to be at the right time, cost, and quality.

               
               
               
               What about some of the components
                  of logistics? Here are some Dictionary definitions of
                  some logistics components.

               
               
               
               
                  
                  
                     
                     Warehousing
                     : The activities related to
                     receiving, storing, and shipping materials to and from production
                     or distribution locations.

                  
                  
                     
                     Transportation
                     : The function of planning,
                     scheduling, and controlling activities related to mode, vendor,
                     and movement of inventories into and out of an organization.

                  
                  
                     Imports
                     : Products bought in one country
                     and produced in another.

                  
                  
                     Exports
                     : Products produced in one
                     country and sold in another.

                  
                  
                     
                     
                     
                     Packaging
                     : Materials surrounding an
                     item to protect it from damage during transportation. The type of
                     packaging influences the danger of such damage.

                  
                  
                     
                     Materials
                        handling
                     : The movement
                     and storage of goods inside the distribution center. This represents
                     a capital cost and is balanced against the operating costs of the
                     facility. [It can be classified as receiving, in-storage transfer
                     or handling, and shipping. Materials handling may be manual, equipment-assisted,
                     or automated.]

                  
                  
                     
                     Inventory management
                     : The branch of business management
                     concerned with planning and controlling inventories.

                  
                  
                     
                     Order
                        management
                     : The planning,
                     directing, monitoring, and controlling of the processes related
                     to customer orders, manufacturing orders, and purchase orders. Regarding
                     customer orders, order management includes order promising; order entry;
                     order pick, pack, and ship; billing; and reconciliation of the customer
                     account. Regarding manufacturing orders, order management includes
                     order release, routing, manufacture, monitoring, and receipt into
                     stores or finished goods inventories. Regarding purchasing orders,
                     order management includes order placement, monitoring, receiving,
                     acceptance, and payment of supplier.

                  
                  
                     
                     Warehouse
                        management and transportation execution systems
                     : Logistics information systems
                     that initiate and control the movement of materials between supply
                     chain partners.

                  

               
               

            
            
         
         
         
         
            
            
            The Scope of Logistics

            
            
            
            
            
               
               
               
               
               
                  Let’s start with a simple
                  version of the scope of logistics:
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                  Some logistics authorities
                  have instead listed the inbound component of logistics as materials
                  management:
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                  While materials management
                  is not as broad in scope as physical supply, materials management
                  can be used as a blanket term for inbound logistics because historically the
                  buyer took responsibility for shipments from suppliers only at the
                  door of its warehouse or manufacturing facility. Suppliers handled
                  their own distribution, as they still often do. However, there may
                  be opportunities for buyers to reduce their cost of goods sold (COGS)
                  by controlling the distribution from the supplier to the warehouse or
                  manufacturing facility. The ASCM
                     Supply Chain Dictionary defines these terms as follows:

               
               
               
               
                  
                  
                     Physical supply
                     : The movement and storage
                     of goods from suppliers to manufacturing. The cost of physical supply
                     is ultimately passed on to the customer.

                  
                  
                     Materials
                        management
                     : The grouping
                     of management functions supporting the complete cycle of material
                     flow, from the purchase and internal control of production materials
                     to the planning and control of work in process to the warehousing,
                     shipping, and distribution of the finished product.

                  
                  
                     Distribution
                     : 1) The activities associated
                     with the movement of material, usually finished goods or service
                     parts, from the manufacturer to the customer. These activities encompass
                     the functions of transportation, warehousing, inventory control,
                     materials handling, order administration, site and location analysis, industrial
                     packaging, data processing, and the communications network necessary for
                     effective management. It includes all activities related to physical
                     distribution as well as the return of goods to the manufacturer.
                     In many cases, this movement is made through one or more levels
                     of field warehouses. 2) The systematic division of a whole into
                     discrete parts having distinctive characteristics.

                  

               
               
               
               These definitions acknowledge
                  that the scope of logistics combines two previously separate disciplines:
                  (1) inbound physical supply and materials management activities
                  and (2) outbound distribution activities. Recall that inbound and
                  outbound logistics activities were considered to be separate disciplines
                  until the 1980s. Inbound logistics integrated the following disciplines
                  that until then were fragmented individual business functions:

               
               
               
               
                  
                  
                  	
                     
                     
                     Demand management and forecasting

                     
                     

                  
                  
                  
                  	
                     
                     
                     Purchasing

                     
                     

                  
                  
                  
                  	
                     
                     
                     Production
                        planning

                     
                     

                  
                  
                  
                  	
                     
                     
                     Manufacturing
                        inventory

                     
                     

                  
                  
                  
                  	
                     
                     
                     Raw
                        materials and subassembly warehousing

                     
                     

                  
                  
                  
                  	
                     
                     
                     Materials
                        handling

                     
                     

                  
                  
                  
                  	
                     
                     
                     Industrial
                        packaging

                     
                     

                  
                  
                  
                  	
                     
                     
                     Transportation

                     
                     

                  
                  

               
               
               
               Similarly, outbound logistics
                  activities integrated the following functions:

               
               
               
               
                  
                  
                  	
                     
                     
                     Finished goods and distribution center
                        warehousing

                     
                     

                  
                  
                  
                  	
                     
                     
                     Finished
                        goods inventory

                     
                     

                  
                  
                  
                  	
                     
                     
                     Materials
                        handling

                     
                     

                  
                  
                  
                  	
                     
                     
                     Industrial
                        packaging

                     
                     

                  
                  
                  
                  	
                     
                     
                     Distribution
                        requirements planning

                     
                     

                  
                  
                  
                  	
                     
                     
                     Order
                        processing

                     
                     

                  
                  
                  
                  	
                     
                     
                     Transportation

                     
                     

                  
                  
                  
                  	
                     
                     
                     Customer
                        management

                     
                     

                  
                  

               
               
               
               Starting in the 1990s,
                  these lists were combined to form the single integrated concept of
                  logistics. Supply chain management starts with this core and expands
                  the purview of integration even further, primarily outside the walls
                  of one organization, but it also focuses more on product design
                  and production planning than our scope of logistics addresses. A
                  few key elements—for example, demand management and forecasting, purchasing,
                  and production planning—might be considered to be within the scope
                  of logistics at some organizations and to be inputs to logistics
                  at others. Similarly, the scope of logistics differs between regional
                  cultures. In Europe, logistics goes from raw materials to the final
                  delivery to the customer, thus including production planning and manufacturing,
                  while in the U.S., manufacturing is not usually under the purview
                  of logistics. These elements are addressed in this course but at
                  a level of awareness rather than proficiency.

               
               
               
               Note that customer
                  management, or customer service management, has an important role
                  in logistics but also crosses over into other areas like marketing
                  and sales and could be part of a different department. Another aspect
                  of customer service is that customers might be internal parties
                  that need to be satisfied, B2B customers, or end customers; we will
                  use the term “consumer” in this text when specifically referring
                  to the B2C end customer. There are some other topics covered in
                  this course that do not fit in this scope breakdown.

               
               
               
               Other elements that might
                  not be considered core functions of logistics but that are necessary
                  parts of strategy development include logistics network design,
                  reverse logistics, and sustainability considerations.

               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Total
            Cost Concept and Tradeoffs

         
         
         
         
         
            
            
            
            
            Rather than addressing
               logistics as a series of components whose costs should be individually
               minimized while providing a targeted level of customer service,
               it is important that logistics professionals optimize the function
               as a whole. Part of the reason for needing to take a systemwide
               view is that minimizing one function’s cost or maximizing some element
               of its service often causes a different function to suffer from inefficiencies
               or service problems. These are called tradeoffs, and they are discussed after
               the systems or total cost concept is introduced.

            
            

         
         
         
         
         
            
            
            Systems or Total Cost Concept

            
            
            
            
            
               
               
               
               
               
                  The ASCM Supply Chain Dictionary defines
                  the systems concept as

               
               
               
               
                  
                  an
                     attempt to create the most effective complete system as opposed
                     to the most efficient individual parts. A whole process or whole
                     company operating system that is driven by cause and effect.

                  

               
               
               
               
                  When the systems concept
                  is applied to logistics, the cause that drives the entire system
                  is demand and the effect is providing supply at the most competitive
                  price possible at the time and place it is demanded. This overall
                  goal cannot be accomplished optimally if the elements of logistics
                  aren’t working together as a team. It takes leadership to get individual
                  team members to make the necessary sacrifices to ensure that the
                  team as a whole has a victory. This balancing act is also known
                  as the total cost concept. The Dictionary defines
                  the total cost concept as follows:

               
               
               
               
                  
                  In
                     logistics, the idea that all logistical decisions that provide equal
                     service levels should favor the option that minimizes the total
                     of all logistical costs and should not be used on cost reductions
                     in one area (such as lower transportation charges) alone.

                  

               
               
               
               What costs make up the
                  total logistics cost? Five main expenses feed into this comprehensive
                  expenditure, as seen in Exhibit 1-3.

               
               
               
               
                  Exhibit 1-3: Total Logistics Costs[image: ../images/CLTDgraphic1a-02.png]
               
               
               
               
               Let’s take a closer look
                  at each of these costs.

               
               
               
               
                  
                  Local
                     Delivery Costs

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     Costs
                     for local delivery (sometimes called secondary transport or the
                     last mile or kilometer) are the expenses incurred in delivering
                     an order from a depot or distribution center (DC) to the customer.
                     This can be done by using the company’s own vehicles or by hiring
                     a third-party carrier. The cost is determined by the distance that
                     needs to be traveled. That distance is divided into two distinct
                     portions. The distance traveled once a drop or delivery zone has
                     been reached is called the drop distance; the distance to and from
                     the delivery zone is termed the stem distance. The drop distance
                     remains the same no matter what the distance is from the depot or
                     DC providing the product, but the stem distance will vary based
                     on the number of depots or DCs in the system. The greater the number
                     of depots or DC sites, the less the stem distance.

                  
                  
               
               
               
               
                  
                  Primary
                     Transport Costs

                  
                  
                  
                  
                     Primary
                     transport costs are those associated with line haul. As defined
                     in the ASCM Supply Chain Dictionary,
                      
                     line
                        haul is

                  
                  
                  
                  
                     
                     the portion of a transportation journey
                        that moves between two transportation terminals. It is distinguished
                        from and excludes the pickup and delivery portions of a journey
                        used to acquire or distribute less-than-truckload freight. For motor carrier
                        transportation, the shipment is loaded in a semi-permanent trailer configuration
                        that maximizes the amount of freight that each driver can legally
                        haul over that portion of the journey. This may involve hauling
                        multiple trailers.

                     

                  
                  
                  
                  Note
                     that line haul, sometimes called main-leg shipment, can refer to
                     many different transportation modes (e.g., containership, in which
                     case pickup and delivery may consist of deliveries of full containers).
                     These primary transport costs are also impacted by the number of
                     depots or DCs. In general, the larger the number of depots or DCs,
                     the greater the primary transport costs.

                  
                  
               
               
               
               
                  
                  Distribution
                     Center Storage Costs

                  
                  
                  
                  
                     
                     
                     
                     
                     Distribution
                     center storage costs are impacted by the number of these facilities
                     in the distribution network as well as their size. Larger DCs typically
                     are able to achieve economies of scale by better equipment and space
                     utilization. When larger DCs replace a number of smaller ones, less
                     buffer and safety stock will be required.

                  
                  
                  
                  As the number of DCs increases, total storage
                     costs will also increase. Factors that impact these costs include
                     each site’s rent costs, the location (urban, suburban, rural), and
                     the respective labor costs.

                  
                  
               
               
               
               
                  
                  Inventory
                     Carrying Costs

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     
                     Inventory
                     carrying costs are the expenses related to the amount of inventory
                     a company determines it must hold to meet customer service levels.
                     It is critical to determine the appropriate balance of cost and
                     customer service.

                  
                  
                  
                  Inventory
                     carrying costs can be broken down into these types:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Capital
                              cost. The cost of the physical inventory and its financing charges,
                           plus the opportunity cost of investing in inventory rather than
                           some other opportunity.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Storage cost. The cost of warehouse
                           space, personnel, and equipment.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Risk cost. Costs associated
                           with insurance, pilferage, inventory deterioration, damage, and
                           obsolescence.

                        
                        

                     
                     

                  
                  
                  
                  Other
                     factors may be included in inventory carrying costs, depending on
                     the organization.

                  
                  
               
               
               
               
                  
                  Information
                     System Costs

                  
                  
                  
                  
                     
                     
                     
                     
                     The
                     final component of total logistics cost is the information system
                     costs. These expenses may entail a mix of often computerized communication
                     and data management systems that coordinate everything from order
                     processing to load assembly lists. The level of these costs is dependent
                     upon how often technology is upgraded and/or changed. Generally,
                     the larger the number of DCs, the higher the information system
                     costs.

                  
                  
               
               
               
               
                  
                  Additional
                     Costs

                  
                  
                  
                  Choices made
                     about how the distribution network is configured will impact other logistics-related
                     activities and their relevant costs. For instance, packaging costs
                     for each product are determined in part by transportation mode and
                     shipping requirements as well as the type of load unitization chosen.
                     Those packaging decisions in turn impact both transport and inventory
                     carrying costs based on the size and shape of each package type.

                  
                  
                  
                  Production methods impact
                     the types of inventory that are held and the frequency of transportation.
                     The ASCM Supply Chain Dictionary defines
                     the following common production environments:

                  
                  
                  
                  
                     
                     
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        Make-to-order (MTO)
                        : 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-stock
                           (MTS)
                        : 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.

                     
                     
                        Assemble-to-order (ATO)
                        : 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.

                     

                  
                  
                  
                  
                     
                     
                     
                     
                     The fourth production environment is engineer-to-order. See the Dictionary definition. Engineer-to-order is used for large industrial
                     projects (airplanes, chemical plants, machinery) where the delivery lead time includes
                     design time
                     plus procurement time plus manufacturing time plus logistics time.

                  
                  
                  
                  The potential costs of lost sales should
                     also be considered when examining the optimal balance. For instance,
                     the close proximity of DCs to customers can positively impact the
                     delivery speed of product to customers, resulting in high customer satisfaction.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Tradeoffs

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  The concept of tradeoffs
                  among logistics activities illustrates how very interrelated the
                  various activities of logistics are, and knowledge of tradeoffs
                  can help logistics professionals predict the impact a decision will
                  have on other areas within and outside of logistics. Understanding
                  tradeoffs can be seen as a risk mitigation tool and as a tool to
                  find innovative solutions to problems.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        As a risk mitigation tool,
                        understanding tradeoffs helps a logistics professional from falling
                        into the trap of suboptimization
                        , which is defined in the ASCM Supply Chain Dictionary as

                     
                     
                     
                     
                        
                        a solution to a problem that is best from a narrow point of
                           view but not from a higher or overall company point of view. For example, a department
                           manager who
                           refuses to allow employees to work overtime in order to minimize the department’s
                           operating expense
                           may cause lost sales and a reduction in overall company profitability.

                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        From
                        an innovative solution perspective, a logistics professional can
                        use a knowledge of tradeoffs to find new ways to solve a problem.
                        For example, in an effort to reduce the total cost to serve a customer,
                        a solution might be to spend more money on transportation to ensure
                        that it is reliable. The logistics professional would measure the
                        impact this has on inventory levels to determine if reduced uncertainty
                        or less risk of obsolescence translates to lower safety stocks,
                        other actual net savings, or increased sales revenues and/or margins.

                     
                     

                  
                  

               
               
               
               
                  
                  Tradeoffs can be among
                  areas in the scope of logistics, within individual logistics functions,
                  with other stakeholders in the organization, and with extended supply chain
                  partners.

               
               
               
               
                  
                  Tradeoffs
                     in Scope Areas

                  
                  
                  
                  
                     Exhibit 1-4 presents
                     tradeoffs for each scope area.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-4: Logistics Area Tradeoffs
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Logistics
                                       Area

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Description

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Common
                                       Tradeoffs

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       Warehousing
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Choices
                                       include how many warehouses, how much inventory per warehouse, full or
                                       selected assortments, and size, layout, and location relative to
                                       where suppliers and customers are.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Warehousing, transportation, and inventory
                                       management are all directly interrelated:

                                    
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Slower
                                             transportation (e.g., ocean) requires more inventory and warehousing
                                             due to bulk shipments with long lead times.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Faster
                                             transportation reduces inventory and warehouse requirements but
                                             increases transport cost. The cost for air transport is much higher.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          More
                                             warehouses reduce transportation costs and increase inventory carrying
                                             costs.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Nearness
                                             to suppliers reduces inbound transportation; nearness to customers
                                             reduces outbound transportation.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Warehouse
                                             layout and capabilities impact transportation frequency and inventory
                                             levels.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Transportation
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Often
                                       the largest variable cost in logistics. Fleets may be owned, but many
                                       use only third parties. Modes and carriers for moving raw materials, components,
                                       and finished goods must be selected. Rates and services must be negotiated.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Inventory management
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Involves
                                       determining what levels to maintain per location, who controls reordering,
                                       how to reorder, and how to verify accuracy of physical inventory levels.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       Import/export
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Organizations
                                       may develop a local presence and expertise in documentation and
                                       customs clearance, or they may use agents.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fast response, just-in-time operations with low inventory tradeoff against
                                       low-cost imports with long lead times and high-variability shipments.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       
                                       Packaging
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Protection
                                       of goods during transportation and storage includes options for reusable
                                       or sustainable packaging.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Ocean
                                       and rail raise packaging expense to protect against rough trips
                                       or moisture. Air freight needs little packaging. Sturdy packaging
                                       may allow stacking rather than racks.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       Demand management and forecasting
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       
                                       Marketing
                                       demand forecasts are a basis for inventory, production planning, capacity
                                       planning, and logistics capacity.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Forecasting
                                       early gives more time for response; however, it may result in inflated
                                       or deflated demand. Forecasting late improves the forecast but gives
                                       less time for response.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       Purchasing
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Procurement
                                       of raw materials, components, or finished goods. Decisions include
                                       local versus long-distance suppliers and volume and frequency of
                                       orders.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Sourcing
                                       internationally or domestically creates transportation service time tradeoffs
                                       and potential cost tradeoffs. International sourcing decisions call
                                       for additional subject matter expertise to understand global trade
                                       requirements. Bulk versus multiple small orders affects inventory
                                       and transportation mode.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Production planning
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Production
                                       planners determine production environment (e.g., make-to-order,
                                       make-to-stock) and execution details. Close logistics coordination
                                       is needed for multiple products.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Production
                                       environment strongly affects finished goods warehousing and inventory
                                       requirements. Raw materials and components inventory and warehousing
                                       may still be needed in make-to-order situations.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       Materials handling
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Order
                                       picking is often the largest percentage of warehouse cost, so it
                                       and other movements need to be planned and efficiently laid out.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Handling
                                       equipment and layout impacts types of pallets, non-palletized goods, and
                                       containers that can be processed effectively. If space is at a premium, dense
                                       automated arrangements may be cost-justified.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       Order management
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Administrative
                                       processing of customer orders. Computer processing needs to finish
                                       before orders can be picked and shipped.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Speeding
                                       up this part of the order-to-delivery cycle might achieve the same lead
                                       time while allowing a slower, less costly shipping mode.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       Logistics information systems
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Warehouse
                                       management and control and transportation management systems.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       
                                       Information
                                       replaces inventory: Sharing actual demand data reduces need for safety
                                       stock. Transportation could be rerouted mid-shipment.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       Customer management
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Need
                                       to meet service level goals. During order taking, logistics’ role
                                       is to have inventory available-to-promise (ATP) and to be able to
                                       quote an accurate delivery date.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Shorter
                                       lead times on ATP quotes require increasingly expensive investments
                                       in more warehouses, inventory, or transportation costs. Accuracy
                                       requires reducing variability in other processes.

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  The
                     integrated nature of all of the components of logistics—especially
                     transportation, warehousing, and inventory—highlights the systems
                     concept premise that optimum solutions for the lowest overall cost
                     can be found only when all of the relevant logistics costs are considered
                     simultaneously, from order cycle time to transportation cost to
                     inventory holding costs.

                  
                  
               
               
               
               
                  
                  Tradeoffs
                     Within a Logistics Area

                  
                  
                  
                  There
                     can be a number of tradeoffs within any given area in logistics.
                     For example, warehouses frequently use random location storage rather
                     than fixed location storage because it increases the capacity utilization
                     of the warehouse. The tradeoff is that it makes order picking more
                     complex, thus usually requiring an investment in computer-directed
                     picking and put-away. Another example is the decision as to whether
                     existing warehouses and transportation systems will handle reverse
                     logistics or if independent networks will be designed. The tradeoffs
                     within each individual function will be addressed in this course
                     when each of the areas is discussed in detail.

                  
                  
               
               
               
               
                  
                  Tradeoffs
                     With Other Stakeholders

                  
                  
                  
                  Finance,
                     production, and sales and marketing often will have different priorities
                     than logistics. Even when they have the same priorities, they will
                     have different perspectives.

                  
                  
                  
                  For
                     example, both finance and logistics want to minimize inventory costs.
                     However, finance typically views this cost in monetary amounts,
                     while logistics views it primarily in terms of units. It is important
                     to understand that a unit-driven budget will be a defense against
                     a money-driven budget. The unit-driven budget might show that the
                     cost per unit is improving but the total volume is higher, thus
                     explaining the higher total cost despite improvements.

                  
                  
                  
                  Different ways of seeing
                     a problem will also lead to different proposed solutions. From a
                     finance perspective, moving more high-value goods will improve the
                     apparent productivity faster than moving the same number of low-value
                     goods. From a logistics perspective, productivity will be increased
                     by moving units of any value optimally. Each proposed solution to
                     any given business problem will generate a different set of tradeoffs.
                     ABC inventory analysis (A items being high in value or fast movers,
                     B items being in the middle in value or speed, C items being low
                     in value or speed) is one solution to account for both the value
                     and units of goods and thus satisfy both perspectives. Of course,
                     any tradeoff made to meet the interests and goals of one or more
                     party will frequently create cost increases or at least increase
                     uncertainty (risk) or complexity for other parties.

                  
                  
                  
                  
                     
                     
                     From a manufacturing perspective,
                     production may want to have long runs to minimize changeovers and
                     reduce the cost per unit. Even in lean production systems, this
                     strategy may be pursued to build up stock in anticipation of seasonal
                     demand, thus preventing the need for overtime or extra shifts later.
                     Marketing and finance will appreciate that this could result in
                     lower prices to the customer or lower costs and higher profit margins.
                     However, logistics will see an increase in inventory and thus also
                     warehousing costs as larger orders wait to be sold. Other inventory
                     items might still be at risk of stockout. When this strategy is
                     considered, logistics professionals need to ensure that the long-term
                     inventory storage costs are factored into the profit equation.

                  
                  
                  
                  On the other hand, many organizations are pursuing lean or
                     just-in-time manufacturing methods with short production runs, fast changeovers, and
                     minimal
                     inventory levels. Logistics professionals will have lower inventory and warehousing
                     costs but could
                     experience higher transportation costs as shipments may not be able to use full truckloads,
                     train
                     loads, or container loads. Finance will appreciate this tradeoff if the inventory
                     savings outweigh
                     the transportation cost increases. However, marketing may feel some pain if there
                     are stockouts or
                     longer delays for filling orders. Production will face higher costs per unit when
                     production runs
                     are shorter; errors in timing or transportation mishaps could halt production entirely.

                  
                  
                  
                  How will fewer
                     warehouses affect other stakeholders? Finance will be happy as long as
                     there is a net cost reduction after increased transportation costs
                     are factored in. The decision will likely have little impact on
                     production, and logistics will likely be less complex and easier
                     to oversee. However, marketing will not be pleased if there is a
                     reduction in customer service, which would be primarily due to longer
                     delivery times or more expensive shipping if these costs are passed
                     on to the customer.

                  
                  
                  
                  What
                     if finance suggests reducing the number of supervisors at warehouses?
                     This will certainly reduce warehouse overhead costs, but logistics
                     might need to track whether this increases other warehouse costs
                     such as picking and put-away efficiency or pilferage. If order picking
                     accuracy is reduced, marketing will also be affected by this choice.

                  
                  
                  
                  Perhaps some tradeoffs
                     will involve trying to cut costs on packaging. Marketing will not
                     appreciate any increase in damaged goods getting to customers, nor
                     would they be happy if the industrial packaging adversely impacted
                     the marketing-related packaging that they could select for consumer
                     products. Finance may initially like the cost savings from what
                     they consider to be non-value-added expenses, but if returns and
                     lost customers are included in the calculations, then finance will
                     also appreciate anything that keeps net costs the lowest. The main
                     impact reduced packaging will have on logistics is that there will
                     be fewer transportation mode options if they want to prevent those
                     returns and dissatisfied customers. This could in turn reduce any
                     net gain from this choice.

                  
                  
                  
                  What
                     about processes such as postponement, where warehouse personnel
                     are asked to do final assembly given actual orders? This will reduce
                     production costs, so production and finance will like this option.
                     Marketing will also benefit, but only if logistics trains final
                     assembly personnel well enough to avoid errors or increased order-to-delivery
                     time. Logistics will have increased administrative, training, and staffing
                     costs and will need to work closely with production to get special
                     instructions.

                  
                  
                  
                  
                     
                     Logistics
                     and marketing have a highly interrelated relationship. Where materials
                     are placed in the network and how easily they get to customers heavily
                     impacts marketing. Tradeoffs often take the form of choices related
                     to or impacts on one of the four Ps
                     , which, according to the ASCM Supply Chain Dictionary are

                  
                  
                  
                  
                     
                     
                        
                        
                        a
                        set of marketing tools to direct the business offering to the customer.
                        The four Ps are product, price, place, and promotion.

                     

                  
                  
                  
                  
                     Exhibit 1-5 describes
                     each of these areas and explores how tradeoffs may occur for each
                     of them.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-5: Tradeoffs Related to the Four Ps of Marketing
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Four
                                       Ps

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Description

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Tradeoffs
                                       with Logistics

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Product
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Design
                                       of products’ size, weight, density, dimensions, configurability,
                                       industrial and consumer packaging, and promotional displays.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Logistics
                                       works with marketing to ensure that products in their consumer packages
                                       fit well in unit loads, on conveyors or other handling equipment,
                                       on standard pallets, and in truck, rail, and container loads. This
                                       is important even for extras like promotional displays.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Price
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Determining
                                       the price that will maximize profit margins. (Too high a price will
                                       drive down sales; too low a price will reduce profit margins.)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Setting
                                       discounts for bulk purchases should be done in consultation with
                                       logistics based on full loads (by cube or weight). A minimum weight
                                       requirement for transportation can be a price break point. Logistics
                                       needs sufficient quantities in inventory and warehouse space to
                                       ship at bulk levels. (These costs should be factored into the price
                                       decision.) For e-commerce, an expectation of free shipping could
                                       reduce margins; not offering it could reduce sales.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Place
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Transactional,
                                       virtual, and physical distribution channels, including which echelons
                                       (supply chain nodes) to use (e.g., wholesalers). Includes both where
                                       to locate inventory as well as when it is needed (i.e., acceptable
                                       lead time).

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    The
                                       number of echelons will simplify or complicate logistics’ role (e.g.,
                                       working only with wholesalers removes many complexities, while dealing
                                       with small retailers or direct customer shipments adds significant
                                       complexity).

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Promotion
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Advertisements
                                       and other demand generation. Communication of advertisement timing
                                       and level of forecast and actual demand. Push promotions get wholesalers
                                       and retailers to participate by offering discounts or displays;
                                       pull promotions are advertisements that directly market to consumers.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Push
                                       promotion tends to have orderly demand patterns. Pull promotion
                                       is harder to predict and can strain logistics. Both are usually
                                       needed. Promotions that generate far different actual results than
                                       were forecast can burden logistics (overstocks/stockouts and transportation
                                       and warehouse capacity issues).

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Note
                     that, for logistics, place is practically synonymous with time.
                     While logistics doesn’t influence where demand exists, it plays
                     a key role in fulfilling demand.

                  
                  
               
               
               
               
                  
                  Tradeoffs
                     Among Extended Supply Chain Partners

                  
                  
                  
                  Suppliers, manufacturers, distributors,
                     and customers frequently make tradeoffs with one another. Passing
                     on costs to another supply chain partner is generally a good idea only
                     if it reduces the overall cost for all members of the supply chain,
                     meaning that the final price for the good or service can be lower.
                     When this is not the case, fewer units will be sold and all parties,
                     including the one who passed off those costs, will suffer. This
                     type of tradeoff is usually part of supply chain management rather
                     than logistics.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Principles,
            Components, and Drivers of Logistics

         
         
         
         
         
            
            
            
            
            The principles and components
               of logistics are the things that need to be integrated and executed
               correctly, in alignment with the organization’s strategic business
               plan and network design, to ensure that logistics adds value for
               the business and its customers. It is imperative that logistics
               and supply chain strategies be aligned with the organization’s overall
               three- to five-year business strategy if the organization is to achieve
               positive and sustainable results. This integration needs to be both
               internal and external. Getting the internal components of your organization
               and its subsidiaries to collaborate is the first challenge; getting
               your direct external contacts to collaborate is then the next challenge.
               A good way to discuss several of the principles of logistics is
               to illustrate the various flows that make up a supply chain or logistics
               network.

            
            

         
         
         
         
         
            
            
            Facilitating Flow of Goods/Services,
               Information, and Funds

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  According to the ASCM Supply Chain Dictionary, an echelon is

               
               
               
               
                  
                  a
                     level of supply chain nodes. For example, a supply chain with two
                     independent factory warehouses and nine wholesale warehouses delivering
                     product to 350 retail stores is a supply chain with three echelons
                     between the factory and the end customer. One echelon consists of
                     the two independent factory warehouses, one echelon consists of
                     the nine wholesale warehouses, and one echelon consists of the 350
                     retail stores. Each echelon adds operating expense, holds inventory,
                     adds to the cycle time, and expects to make a profit.

                  

               
               
               
               
                  Exhibit 1-6 shows
                  that goods and services flow between various intermediaries or echelons
                  in a logistics network. 

               
               
               
               
                  Exhibit 1-6: Flows of Goods/Services, Information, and Cash[image: ../images/CLTDgraphic1a-05.png]
               
               
               
               
               
                  
                  The flows include information
                  flows in each direction, cash flows that go upstream (away from
                  the customer), goods and services flows that go downstream (toward
                  the customer), direct flows downstream to customers from any given
                  echelon, and reverse flows that go upstream (and refunds that go
                  downstream).

               
               
               
               Each supply chain or logistics
                  network will include just the echelons that are likely to add value
                  for the selected business model, omitting the rest. Note that there
                  can also be flows between participants in the same echelon, such
                  as a distribution center sending another distribution center inventory.

               
               
               
               
                  
                  Information
                     Flows

                  
                  
                  
                  As shown
                     at the top of Exhibit 1-6,
                     one principle of logistics is that the flow of information should
                     occur in both directions between supply chain partners as freely as
                     possible. This should include automated information transfers such
                     as data on actual sales in near real time as well as regular meetings
                     to discuss things like planned promotion activities. Deliberate,
                     planned communication is an absolutely critical component of modern
                     logistics. Fred Smith, CEO of Fed Ex, has stated that “information
                     about the package is as important as the package itself.”

                  
                  
               
               
               
               
                  
                  Cash
                     Flows

                  
                  
                  
                  As goods
                     and services are sent forward along the network, recipients pay
                     for them and for related costs such as transportation. As the definition
                     of echelons stated, each echelon expects to make a profit. Therefore
                     each echelon adds to the ultimate cost of the good or service. Exhibit 1-7 shows
                     how the echelons contribute to total product or service costs in
                     a traditional retail supply chain. The gap between the logistics
                     cost and the total cost shows that each echelon builds in a price
                     that accounts for other costs and their profit margin.

                  
                  
                  
                  
                     Exhibit 1-7: Cumulative Increase in Logistics Costs and Thus Total Product Costs[image: ../images/CLTDgraphic1a-06.png]
                  
                  
                  
                  
                  
                     Source: Adapted from The Handbook of Logistics and Distribution
                           Management, Rushton, Croucher, and Baker.
                     

                  
                  
                  
                  One way to look at this
                     graphic is to see that at each stage of a supply chain, the inventory
                     increases in value. Each echelon adds value by processing goods
                     further, sorting/consolidating, or getting the goods closer to the
                     customer. Studying a network in this way (to the degree possible,
                     given information that partners share) can reveal areas where logistics
                     is consuming more of the total cost and where it is more efficient.
                     Logistics professionals might not control more than a portion of
                     this process, but they could use information like this for benchmarking
                     purposes and therefore look for areas where easy improvements might
                     be made, such as less costly transportation or less dwell time in
                     a warehouse.

                  
                  
               
               
               
               
                  
                  Product/Service
                     Flows

                  
                  
                  
                  The next
                     set of flows is the primary product/service flows; these occupy
                     the majority of Exhibit 1-6.
                     The flows up to the point of manufacturing are the physical supply flows.
                     The rest of the process involves physical distribution flows. Physical
                     supply is sometimes called a process value chain. Value is created
                     when information on actual customer requirements and demand is accurately
                     and efficiently translated into the right portfolio of goods and
                     services. From a logistics perspective, this may involve purchasing,
                     inbound transportation planning, and supplier relationship management. Distribution
                     is sometimes called a value delivery network; the principle is to
                     design a distribution network that can meet customers’ actual service
                     preferences for placement (both time and place), price, and product.
                     Logistics might be called on to provide input to product design;
                     design the logistics network; select transportation modes, carriers,
                     and routes; and provide order management and customer management.

                  
                  
                  
                  A principle of logistics
                     is that these inbound and outbound flows need to be integrated.
                     For example, in one case, the same transportation carrier was used
                     for both physical supply and physical distribution transportation.
                     Because of a lack of communication between physical supply and physical
                     distribution, the transportation company was dropping off component
                     parts in the morning, returning empty, and then arriving empty in
                     the afternoon and picking up finished goods for transport. After
                     some replanning, the transportation company dropped off components
                     and picked up finished goods in the same trip, eliminating two instances
                     of deadheading (empty backhaul). Seeing the big picture is only
                     one principle to be learned here. Using that big-picture perspective
                     to apply common-sense improvements is another important principle.
                     Using a sophisticated optimization model is not the only way to discover
                     ways to improve logistics.

                  
                  
                  
                  Beneath
                     the main part of the graphic in Exhibit 1-6 are
                     the flows that occur in a direct-to-customer business model (or
                     an omni-channel model). These flows could go from any echelon directly
                     to the customer, including from retail stores. However, this is
                     a simplification, and Exhibit 1-8 shows
                     how this physical fulfillment model has many permutations. Other
                     methods of fulfillment can likewise be accomplished in more than
                     one way.

                  
                  
                  
                  
                     Exhibit 1-8: Direct-to-Consumer Permutations[image: ../images/CLTDgraphic1a-07.png]
                  
                  
                  
               
               
               
               
                  
                  Reverse
                     Flows

                  
                  
                  
                  The final
                     flows in the model are for reverse logistics. Customers can initiate
                     returns, which are then sent back to whichever echelon sold or shipped
                     the goods. Exhibit 1-6 shows
                     that returns can also be initiated by any echelon, depending on
                     contract terms and conditions. A retailer can return defective,
                     damaged, or excess inventory to a distribution center, a distribution
                     center can send goods back to a warehouse, and so on, all the way
                     back to the suppliers. This can be a forwarding process to move customer
                     returns further upstream, or it can be initiated by the echelon’s
                     own quality control processes or to return unsold inventory. In
                     most cases, the funds flow is then reversed, sending refunds downstream.
                     In the case of damage caused in transportation, these are called
                     freight claims.

                  
                  
                  
                  Another
                     type of reverse flow is for recycling or waste disposal. These flows
                     may not involve refunds, but the returns often must be accepted
                     without charging any fees to the customer. In this case, some revenue
                     may be generated from recycling or reuse.

                  
                  
                  
                  
                     
                     The primary principle to digest from looking at forward and
                     reverse flows together is to acknowledge the differences between them. The forward
                     flows are often
                     in bulk or full loads, while the reverse flows are usually in much smaller numbers
                     of units. The
                     forward flows involve homogeneous materials or assortments, while the reverse flows
                     may be highly
                     diverse sets of stock keeping units (SKUs). (The ASCM Supply Chain
                        Dictionary defines a stock keeping unit (SKU) as “an
                     inventory item” or “in a distribution system, an item at a particular geographic location.”)
                     A
                     warehouse storing upstream returned goods in the same way it stores downstream goods
                     would be
                     devoting entire storage bays to one or two items on a pallet. Reverse flows often
                     need their own
                     specialized logistics network. Treating this process as an afterthought is likely
                     to result in a
                     large drain on logistics. Reverse logistics needs its own strategy so that the right
                     level of
                     customer service can be maintained at an acceptable cost.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Utility, Efficiency, and Effectiveness

            
            
            
            
            
               
               
               
               
               
                  
                  The principle of logistics
                  being value added can be broken down into various forms of utility,
                  or usefulness to the customer, as is stated in the definition of value added in the ASCM Supply Chain Dictionary:
                  

               
               
               
               
                  
                  In
                     current manufacturing terms, the actual increase of utility from
                     the viewpoint of the customer as a part is transformed from raw
                     material to finished inventory. It also refers to the contribution
                     made by an operation or a plant to the final usefulness and value
                     of a product, as seen by the customer. The objective is to eliminate
                     all non-value-added activities in producing and providing a good
                     or service.

                  

               
               
               
               
                  
                  
                  
                  
                  
                  By breaking utility
                  down into various components, logistics professionals can determine
                  or rank which elements are more or less valuable to their customers.
                  The primary types of logistics utility are time, place, possession,
                  and form utility; related forms are quantity, information, and service
                  utility.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        Time
                           utility
                        . “When a delivery
                        gets to a customer at exactly the right time (not early or late)”
                        (Dictionary). Demand increases
                        and decreases over time. Getting goods where they need to be at
                        peak demand is a key added value. Inventory has little value until
                        it is at the point in time when it is desired for purchase. Time utility
                        is created by properly maintaining inventory levels and accuracy
                        per location and by managing orders and transportation. Faster transportation
                        can create time utility, but so can keeping stock closer to customer
                        demand. Just in time and lean rely on great time utility. Purchasers
                        of perishable items likewise place great value on time utility.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        Place utility
                        . “Usefulness to the customer
                        created by having the product delivered to a desired location” (Dictionary). From a macroeconomic
                        supply and demand perspective, this involves moving things from
                        where they exist in surplus to where they are in demand. Transportation
                        creates place utility by moving raw materials and goods to where
                        they are actually in demand and are thus more useful. Inventory
                        has little value until it is positioned where it will actually support
                        a purchase.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        Possession utility
                        . “Product desirability created
                        by marketing efforts” (Dictionary).
                        This is marketing utility, created by advertising, but logistics
                        may play a role in demand management, such as by suggesting promotions
                        for items in surplus. Payment terms such as credit cards or open
                        accounts for corporate customers can facilitate possession utility,
                        as can a liberal returns policy such as taking back product that
                        did not sell.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Form utility
                        . “The value created by changing
                        a good’s form through a production process” (Dictionary). Logistics adds
                        form utility through break-bulking and mixing. These warehouse activities
                        add value by changing the form of the good into one that the next
                        customer (in this case, the retailer) finds more useful.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        Quantity utility. When a customer
                        receives the exactly desired numbers of each SKU ordered (neither
                        more nor less) without a need for backorders. Production forecasting
                        and scheduling need to be accurate for the right quantities to be
                        on hand. Inventory control can create quantity utility at the cost
                        of maintaining higher levels of inventory. Order management also
                        needs to be error-free. Mismatches between suppliers and manufacturers
                        can halt production.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        Information utility. The ability
                        of the customer to communicate requirements or needs to the supplier,
                        manufacturer, or distributor.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Service utility. When the customer
                        receives the desired post-sale support via the desired communication
                        channel, at the right level of formality and respect, at the time
                        that the support is needed and in a manner that successfully resolves
                        the issues at hand. This type of utility is often one of the main
                        ways retailers continue to stay relevant and add value in the era
                        of direct internet sales. Fast, easy, no-hassle product returns
                        are an example.

                     
                     

                  
                  

               
               
               
               Providing the desired
                  levels of utility will greatly improve the value of logistics as perceived
                  by customers and so is usually positively correlated with customer satisfaction.
                  However, there could be other reasons why a customer is still not satisfied.

               
               
               
               
                  
                  Efficiency and Effectiveness

                  
                  
                  
                  
                     
                     Two other principles
                     of logistics (and of most things that need managing) are efficiency
                     and effectiveness.

                  
                  
                  
                  Efficiency
                     refers to how much use or utility is gained from the organizational resources
                     being employed, including time, labor, and money. An efficient action
                     will use fewer resources to accomplish a goal than an inefficient
                     one will.

                  
                  
                  
                  Effectiveness
                     refers to the ability to meet stated goals and, more broadly, whether those
                     goals are the true direction the organization should be taking.
                     It can therefore refer to whether a promise, such as the time frame
                     in which expedited auto parts will be delivered to a dealership
                     repair center, is fulfilled. Effectiveness can also refer to whether
                     goals actually meet customer requirements. An example of this is
                     a warehouse that increases its capacity to store inventory without
                     increasing cost and thus is being efficient but is storing a mix
                     that is not actually in demand and so is failing to be effective.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Components

            
            
            
            
            
               
               
               
               
               
                  Exhibit 1-9 shows
                  how the components of logistics can be grouped into functional areas
                  to help make them easier to integrate. While simultaneous consideration
                  of all areas is needed, this is generally too much for one person
                  to do. Grouping the components will help a team form that can balance
                  these needs and thus create utility for the customer at the lowest
                  possible cost.

               
               
               
               
                  Exhibit 1-9: Grouping Logistics Components to Enable Close Integration[image: ../images/CLTDgraphic1a-08.png]
               
               
               
               
               
                  
                  Network
                     Design

                  
                  
                  
                  
                     Network
                     design creates network capabilities and network capacity. Since
                     supply infrastructures and consumer demand are constantly changing,
                     network design is a never-ending task. The system needs to be responsive
                     and agile. Responsiveness needs to take the form of information
                     capabilities so that supply and demand changes can be detected.
                     Warehouse capabilities include not only layouts like cross-docking but
                     also locations in the form of nearness to suppliers or customer
                     concentrations such as the markets (usually cities) where demand
                     is strongest. A responsive and agile system will require more frequent
                     planning, and facility ownership models may need to reflect this
                     (e.g., using public warehouses or leasing).

                  
                  
               
               
               
               
                  
                  Inventory

                  
                  
                  
                  
                     
                     
                     Inventory levels are
                     dictated by network design and levels of customer service. The challenge
                     in this area is to find ways to maintain a desired level of customer
                     service with the lowest possible inventory levels. Any action that
                     reduces variability will reduce demand for extra inventory. A good
                     inventory management system will segment customers (place them into
                     relevant demographic groups or rank them according to profitability
                     to the organization) so that demand per segment can be better understood
                     and more profitable customers can be kept happy. Analysis of product
                     profitability will help determine which inventory is more valuable
                     to ensure that it is always in stock and which might be spot-stocked
                     only at certain locations. Inventory also needs close integration
                     with transportation; a key way to reduce inventory and improve organizational
                     profitability is to maximize inventory turnover or velocity. To
                     that end, this area should be measured both on competitive benchmarked
                     performance and on time-based performance.

                  
                  
               
               
               
               
                  
                  Order
                     Processing and Customer Service

                  
                  
                  
                  
                     Competency in order processing is fundamental
                     to logistics, and customer service is a natural complement to order
                     processing, since both functions may rely on phone banks, chat services,
                     and other direct customer contact points. Customer service often reports
                     to sales or is part of a different department, but it needs to have
                     strong collaborative ties with logistics.

                  
                  
                  
                  Order processing involves not only order
                     receipt but also delivery scheduling, invoicing, and payment collection.
                     Inefficient or error-prone order processing or poor interfaces with
                     other functions—such as finance, for credit approval—will result
                     in long lead times or service failures and may increase customer
                     dissatisfaction.

                  
                  
                  
                  Modern order processing needs to be immediate and as direct as
                     possible. Paper-based systems are a last resort and are indicative of manual and basic
                     systems that
                     need replacing. A customer relationship management software system can provide the
                     same information
                     on customer history to both order processing and customer service and can also integrate
                     with the
                     organization’s enterprise resource planning system.

                  
                  
                  
                  Automatic routing of
                     order processing information is instrumental to systems that use actual
                     customer demand signals to pull production or final assembly rather
                     than forecasts. These lean or agile systems rely on accurate orders
                     transmitted immediately to all supply chain partners.

                  
                  
               
               
               
               
                  
                  Transportation

                  
                  
                  
                  Transportation may rely
                     on a private fleet, in which case fleet management becomes a component
                     of logistics. This requires effective and efficient utilization
                     of fleet assets in a manner that maintains customer service objectives
                     while remaining cost-competitive with third-party alternatives.
                     Transportation can instead use dedicated contracts with transportation
                     specialists or arrange transportation on an ad hoc basis directly
                     with carriers. Again, these options require cost-competitiveness;
                     a relevant benchmark would be to compare self-management against
                     the efficiencies provided by brokers or third-party logistics providers.
                     Costs can be reduced by finding ways to use fewer less-than-truckload
                     or less-than-container-load shipments, using postponement, and maximizing
                     shipping capacity utilization. Two of the primary components of
                     customer service for transportation are speed and consistency. Different
                     customers may value one over the other. Speed reduces lead times
                     needed for ordering and can therefore help with demand pull arrangements
                     that rely on actual demand; consistency relates to variability of
                     delivery times from the stated time. The importance of reducing
                     variability is discussed more elsewhere.

                  
                  
               
               
               
               
                  
                  Warehousing,
                     Materials Handling, Packaging

                  
                  
                  
                  
                     
                     
                     
                     
                     Warehousing, materials handling, and packaging
                     are all functions that typically take place in a warehouse, so it
                     is natural that they be managed by one functional area. These areas
                     are essentially services that are provided to inventory and transportation.

                  
                  
                  
                  Value can be added
                     in warehousing by specializing in a given range of services and
                     by effectively utilizing capacity of equipment, labor, and space.

                  
                  
                  
                  Value can be added
                     in materials handling by the types of services it provides: sorting, sequencing,
                     order selection, break-bulking, consolidation, final assembly. Value
                     can also be added by handling materials less frequently, since each
                     handling activity adds to costs and increases risks of damage. Handling
                     technologies can increase storage density, reduce staffing needs,
                     and protect inventory from damage or theft. Load planning is another
                     activity that needs integration of functions, since it involves planning
                     for the type of transportation mode, specifying packaging and unitizing, labeling,
                     and the order in which to load the goods for efficient destination
                     unloading.

                  
                  
                  
                  Value
                     can be added in packaging not only by providing protection for transportation but
                     also by unitizing otherwise unwieldy inventory into larger master
                     cartons, pallets, and so on.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Drivers

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  Drivers are the forces
                  of change that are shaping logistics.

               
               
               
               
                  Exhibit 1-10 reviews
                  the logistics drivers we’ll examine.

               
               
               
               
                  Exhibit 1-10: Drivers of Logistics[image: ../images/CLTDgraphic1a-09.png]
               
               
               
               
               
                  
                  Cost
                     vs. Customer Service

                  
                  
                  
                  The
                     tradeoff of cost versus customer service has traditionally been
                     the top driver of logistics, and it continues to be a primary factor.
                     No logistics organization can be successful unless it can balance
                     these opposing factors. One way to improve customer service is to
                     ensure that inventory is in stock when it is needed. For some products,
                     a stockout would cause serious problems with customer loyalty. Stockouts
                     are traditionally prevented by holding safety stock above the level
                     of forecast demand, but other options, like rapid shipping or ordering
                     early (safety lead time), might also be used to increase service
                     when safety stock is undesirable (e.g., fashion apparel does not
                     generally use safety stock). However, these strategies also have
                     a cost. After a certain point, it becomes cost-prohibitive to increase
                     the order fulfillment level. Organizations therefore determine the
                     level of customer service that they can afford to provide while
                     staying profitable. Of course, some organizations will determine
                     that a strategy of unprofitable but industry-leading service will
                     win market share, but such a strategy could not be maintained indefinitely. Exhibit 1-11 illustrates
                     how organizations seek to find the point that maximizes profit.

                  
                  
                  
                  
                     Exhibit 1-11: Cost-Revenue Tradeoffs[image: ../images/CLTDgraphic1a-10.png]
                  
                  
                  
                  
                  
                     Source: Professor M. C. Holcomb, University
                        of Tennessee. Used with permission.
                     

                  
                  
               
               
               
               
                  
                  Customer
                     Needs and Expectations

                  
                  
                  
                  Customers
                     have increased their buying power in large part due to the explosion
                     of information available on global market offerings. The educated
                     customer can not only find the lowest price but can also research
                     an organization’s sustainability, services offered, and reliability.
                     Supply chains need to become both fast (short lead times and high
                     inventory turnover) and agile (able to respond to increases or decreases
                     in demand quickly) to meet these expectations, and these expectations
                     will continue to increase. For example, now that Amazon and Walmart
                     are offering same-day delivery in key markets, expectations for
                     others to offer this remarkable feat will continue to grow. Things
                     that start out as differentiators and reasons for selecting a product, called
                     order winners, become minimum requirements, or order qualifiers,
                     over time. An expectation for perfect orders is an example of an
                     expectation that is now taken for granted.

                  
                  
                  
                  
                     A key consumer trend is for home shopping
                     or electronic fulfillment. The rapid increase in the number of home
                     deliveries that logistics needs to coordinate has required all new
                     logistical arrangements to handle small parcel deliveries in addition to
                     any ongoing retail fulfillment requirements. Even the grocery industry,
                     long a holdout for retail shopping, has seen growth in demand for
                     home delivery. These trends are especially strong in China. Home
                     delivery has the following implications for logistics:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Customers might use retail locations to
                           look at goods but buy online from the lowest cost provider; this
                           is called showcasing.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Desired
                           delivery times are mostly in the evening, which places constraints
                           on delivery vehicle utilization.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Evening
                           deliveries might have constraints like noise bans or restrictions
                           (e.g., Germany bans nighttime deliveries due to pedestrian risk).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Demand
                           for postal services and parcel delivery organizations is increasing.
                           Postal services are adding capabilities.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Retail
                           distribution models designed for full truck or container deliveries
                           do not work for small package deliveries. Parcel systems need to
                           be added if the organization wants to capture these orders.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           picking workload for multiple small deliveries is higher than for
                           retail replenishment, which tends to pick by the case. Pickers may
                           need to pick up to 20 orders at a time on a compartmentalized trolley.
                           An alternative is to batch-pick and send the items to high-speed
                           automated sorters.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Manufacturers’
                           reordering systems are being linked directly to customer order management
                           systems.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Returns
                           are higher for online orders than for retail, so a strong reverse
                           logistics network is a strategic imperative.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Grocery
                           delivery requires specialized vehicles that can accommodate frozen
                           and refrigerated goods.

                        
                        

                     
                     

                  
                  
                  
                  
                     Customer management has always been a key
                     differentiator for organizations working to keep up with growing
                     customer expectations. This includes recovery, which involves fixing
                     problems after they occur.

                  
                  
               
               
               
               
                  
                  Schedule
                     Compression

                  
                  
                  
                  
                     Life
                     cycles are growing much shorter for many types of products, especially technology
                     products like cell phones. The time to market for new products has
                     been shortened as design and manufacturing grow lean and collaborative,
                     but competitors are also pushing products out faster, and this shortens
                     the products’ life. Obsolescence risk increases the pressure on
                     logistics professionals to minimize inventory. Using a make-to-order
                     strategy still has obsolescence risk in component part inventories,
                     and it also places pressure on order promising since the manufacture
                     or final assembly time is added to the order cycle time.

                  
                  
                  
                  Another issue in this
                     area is the rapid proliferation of product varieties in color, style, and
                     features. Postponement can help reduce the total inventory levels,
                     but the number of component parts that need to be stocked will still
                     be higher. Again, this variety adds to the time required to process
                     orders.

                  
                  
               
               
               
               
                  
                  Globalization
                     and Geography

                  
                  
                  
                  
                     Globalization
                     is a major force affecting logistics. It is discussed in detail
                     elsewhere.

                  
                  
                  
                  Geography
                     refers to issues with sourcing and distributing goods globally.
                     While the cost savings from labor are driving global sourcing, some
                     of these savings are diminished by poor transportation infrastructure,
                     severe traffic and port congestion, and long ocean journeys. India
                     and China are committed to increasing road infrastructure rapidly.
                     Many European countries are instead using truck bans, restrictions
                     on hours of operation, or usage taxes and tolls to decrease congestion. This
                     is one reason why many organizations are relocating distribution
                     centers closer to key customer markets. For industries with low
                     profit margins, such as many of those involving consumer packaged
                     goods, low-labor-cost sourcing works only when the distances are
                     moderate. Therefore, eastern Europe is a growing manufacturing area
                     for western European sales, while Central America is a hot spot
                     for North American sales.

                  
                  
               
               
               
               
                  
                  Market
                     Trends and Labor Shortages

                  
                  
                  
                  
                     Market trends include the movement of many
                     types of retail distribution channels toward multichannel or omni-channel
                     distribution models—in other words, models that offer retail and
                     online shopping and more.

                  
                  
                  
                  From
                     a supply side, a key trend is the desire of organizations to expand
                     sales globally. Organizations that have made large capital investments
                     in property, plant, and equipment or research and development can
                     spread these fixed costs over a larger number of units if they find
                     new markets. Automotive manufacturers pioneered this effort, and
                     software and pharmaceutical companies are examples of organizations needing
                     to spread out high development costs over more units.

                  
                  
                  
                  Third-party logistics
                     providers (3PLs) continue to grow, and a number of mergers have
                     accelerated the increase in the size of these organizations. This
                     increases their opportunity to provide economies of scale. 3PLs
                     are now offering additional value-added services such as final assembly.

                  
                  
                  
                  Another industry trend
                     is the continued growth in the power of retailers over manufacturers.
                     Retail organizations have grown in overall size and use their market dominance
                     not only to get price concessions but to enact supply chain changes
                     such as the use of RFID tags on pallets or reduction in greenhouse
                     gas emissions. Price concessions take the form of reduced price
                     points (the desired price for a product).

                  
                  
                  
                  
                     Retailers are also gaining power over logistics
                     providers in the form of retail compliance. Retail compliance refers
                     to fulfillment policies set by retailers; failing to meet goals
                     results in penalties or loss of business. For example, Walmart has
                     an on-time in full (OTIF) policy that fines suppliers or carriers
                     for errors. At the time of this writing, the Walmart target to arrive
                     within a two-day window was increasing from 85 to 87 percent compliance
                     for complete truckload orders and from 50 to 70 percent compliance
                     for less-than-truckload orders. Failure to meet this rate results
                     in a penalty of 3 percent of the cost of goods sold. A similar metric
                     is the must arrive by date (MABD). Such pressures are forcing suppliers
                     and carriers to collaborate on planning (e.g., integrating shipping
                     dates into production plans) and upgrade tracking and visibility
                     technologies.

                  
                  
                  
                  Certain
                     emerging markets are having a huge impact on demand trends and thus prices.
                     China is the largest consumer of steel, for example, and any change
                     in the economy there has a direct impact on prices and availability
                     everywhere. India, Brazil, and Russia are also important emerging
                     markets.

                  
                  
                  
                  A labor shortage
                     in logistics operations and management has existed for some time and
                     has been predicted to get worse, which will drive up costs for logistics.
                     There has been an ongoing shortage of drivers (especially line haul
                     drivers, since fewer people seem willing to be away from home for
                     extended periods), materials handling and warehouse workers, managers,
                     planners, analysts, schedulers, and distribution managers. Certified
                     logistics professionals are already in demand.

                  
                  
               
               
               
               
                  
                  Competition

                  
                  
                  
                  What competitors are
                     doing becomes a driver of change in itself. Often, when an organization
                     expands into a new country’s market, its competitors feel compelled
                     to follow suit so as not to lose market share. Similarly, price
                     competition can increase the perceived price of a good or service.
                     If your price stays the same and a competitor lowers its price,
                     customers will perceive your price as having risen.

                  
                  
               
               
               
               
                  
                  Complexity
                     and Risk

                  
                  
                  
                  
                     The concept
                     of integrated supply chains spanning global footprints has taken
                     hold, and successful organizations have used it to create strong
                     competitive advantage, but these logistics networks are extraordinarily
                     complex. Here are some of the complexities that logistics professionals
                     need to learn to deal with effectively:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Proliferation
                           of SKUs

                        
                        

                     
                     
                     
                     	
                        
                        
                        Regulatory
                           or safety requirements that call for changes in materials handling, storage,
                           or transportation processes

                        
                        

                     
                     
                     
                     	
                        
                        
                        Process
                           improvements or added duties, such as final assembly for postponement

                        
                        

                     
                     
                     
                     	
                        
                        
                        Outsourcing
                           to foreign countries with different cultures

                        
                        

                     
                     
                     
                     	
                        
                        
                        Separate
                           logistics systems for direct deliveries, retail, and reverse logistics

                        
                        

                     
                     
                     
                     	
                        
                        
                        For
                           global logistics, longer lead times, higher variability, and more
                           transportation modes and intermodal transportation

                        
                        

                     
                     

                  
                  
                  
                  Complexity and risk go
                     hand in hand. Complex systems are at higher risk of failure, because
                     many more things could go wrong and it is increasingly difficult
                     to monitor and control these systems. Managing risk has thus become
                     part of the requirements for logistics managers. Any disruption
                     in a logistical system generates numerous opportunities for service
                     failure, which is why so many organizations are investing in risk
                     management and resilience. Other sources of risk include security
                     threats, safety issues, and breaches of privacy policy.

                  
                  
                  
                  
                     The cold chain is
                     an example of a complex supply chain that needs to be separate while
                     also being fully integrated from end to end. Cold chains are primarily
                     needed in the food and pharmaceutical industries for products that
                     have stringent temperature requirements, for example, for improved
                     taste or active ingredient integrity. Such products need not only
                     temperature control within a narrow window (e.g., frozen, chilled,
                     room temperature). They also require documentation that proves compliance, because
                     related regulations are increasing. This can start at the earliest
                     harvesting or manufacturing stages and continue through transportation,
                     cold warehousing, and delivery. In addition, reducing what is high
                     energy consumption while maintaining very high throughput is important;
                     Unicef uses a set of policy norms to keep its cold chain both efficient
                     and effective. Pharmaceuticals also need high security. As consumers
                     in many parts of the world gain wealth, they also create demand
                     for fresh foods and high-value drugs, so cold chains are becoming
                     more global. How to maintain control over or get further use from
                     refrigerated containers upon arrival is one example of a logistics
                     problem to solve in this area.

                  
                  
               
               
               
               
                  
                  Technology

                  
                  
                  
                  Managing containers is
                     a key technology driver for logistics. A ship no longer needs to be
                     completely empty before it can load new cargo. As soon as a stack
                     is empty, new containers can be loaded in that space. This change
                     has doubled the productivity of crane operators. Similarly, the
                     ability to load containers on railcars or trucks has allowed multiple
                     modes of transportation to stay relevant. The goods themselves are more
                     secure from pilferage and damage since they stay in the same container
                     from door to door (in most cases).

                  
                  
                  
                  The ability to order online directly from
                     manufacturers or other supply chain echelons has had an impact on
                     logistics network design, not only in the need to have direct delivery
                     capabilities but also in the location and number of warehouses.

                  
                  
                  
                  Technology has revolutionized
                     materials management and warehouse order picking and packing. Systems
                     can unload a truck all at once on a conveyor, automatically put away
                     and pick inventory, and otherwise vastly increase storage capacity
                     and reduce labor requirements and the chance for errors or theft.

                  
                  
                  
                  Communications technology
                     such as radio frequency (RF) devices with computer-directed pick
                     and put-away have likewise made manual picking much more efficient, less
                     error-prone, and more secure. In transportation, communication technology allows
                     for global track and trace capabilities, mid-shipment rerouting,
                     and optimization of routing and scheduling. Electronic geo-fences
                     can set an alarm when a container deviates from its planned route,
                     offering a higher level of security on high-value products.

                  
                  
                  
                  The push for supply
                     chain digitization is another technology-related driver of change. Digitization
                     describes a number of technologies to optimize the supply chain
                     and reduce costs, such as

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Electronic
                           routing of internal logistics documents as a first stage, evolving
                           to streamlined handoffs of electronic documents to other companies
                           and government agencies and then to multi-party visibility of all
                           supply chain partners in a secure manner that prevents unauthorized
                           alteration or corruption of records.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Investing in an Internet of Things (IOT) that sends data on
                           products and processes from manufacturing equipment, vehicles, warehouse equipment,
                           and so on to
                           automatically generate a data trail on a product’s journey through the supply chain.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Artificial
                           intelligence, machine learning, and decision support systems that
                           fully automate the vast majority of transactions and leave logistics
                           professionals to perform exception management.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Digital
                           (or dynamic) freight matching apps that match freight with carriers
                           or vice versa. These are basically automated brokers for use when
                           other options such as contracted shippers are exhausted or to find
                           an opportunity for a loaded backhaul. While an app may be “free,”
                           it locks the organization into use of a particular 3PL.

                        
                        

                     
                     

                  
                  
                  
                  
                     
                     
                     
                     
                     One example of supply
                     chain digitization is Merck’s recent patent of a blockchain and artificial
                     intelligence technology. Blockchain is essentially a network of
                     linked computers that use very complex computer processing to ensure
                     that once an encrypted record is created in a shared ledger, it
                     cannot be altered retroactively by any other party. Artificial intelligence
                     is software designed to mimic human decision making. Merck, a multinational
                     pharmaceutical firm, is using this blockchain and artificial intelligence
                     system to develop a secure supply chain for tracking legitimate drugs
                     and preventing the insertion of fakes in the network (a growing
                     and real problem in the industry). Similarly, Walmart is exploring
                     the use of blockchain to track romaine lettuce and other produce
                     that can carry harmful bacteria, and A. P. Moller-Maersk A/S and
                     IBM are working on a blockchain system for the tracking of shipping
                     containers. Note that blockchain solutions are in addition to the
                     current chain-of-custody measures that pharmaceutical companies
                     and similar industries already have in place to track lots and the
                     origins of raw materials; however, blockchain has the potential
                     to make such chains of custody easier to administer and more reliable.

                  
                  
                  
                  Finally, with increasing
                     reliance on technology comes increasing vulnerability when these
                     systems fail or are deliberately compromised, as in the case of
                     hacking or ransomware attacks and so on, as is discussed more elsewhere.
                     Addressing such risks needs to be a high priority.

                  
                  
               
               
               
               
                  
                  The
                     Triple Bottom Line

                  
                  
                  
                  
                     
                     Social
                     pressure related to the environment and worker rights has given
                     rise to concerns for sustainability and the triple bottom line.
                     The triple bottom line is basically the idea that three strategic
                     goals need to be balanced. The economic bottom line is the first
                     goal, the traditional strategic goal of profitability. Two other
                     bottom lines are added for measuring the environmental and social
                     impact of the organization. As cited by Rushton et al., in The Handbook of Logistics and Distribution Management, an
                     Eyefortransport 2011 survey asked logistics managers to rank the success
                     of environmental initiatives. Top-ranked were improving energy efficiency, rerouting
                     vehicles to reduce miles, and near-sourcing and/or green sourcing.
                     Since transportation makes up the majority of the environmental
                     impact for many organizations, efforts include reducing fuel use
                     and air pollution, improving maritime water quality, and reducing
                     the risk of oil spills.

                  
                  
               
               
               
               
                  
                  Regulations,
                     Compliance, and Legislation

                  
                  
                  
                  While deregulation has been the global
                     trend for transportation over many decades, regulation related to
                     the environment and worker safety has been increasing. Environmental
                     and social concerns have gone beyond the point of social mandate. They
                     now exist in the form of legislation such as restrictions on the
                     use of certain hazardous materials, requirements to take back electronics
                     at the end of their lives, and regulations on driver hours in certain
                     regions. Europe has been a leader in regulating areas such as these.

                  
                  
                  
                  A related force driving
                     logistics change is the uncertainty of trade deals as they are renegotiated
                     as well as the risk of new tariffs affecting an industry. This can
                     result in a least total cost network quickly becoming suboptimal.
                     Agile networks are needed.

                  
                  
               
               
               
               
                  
                  Extreme
                     Weather and Network Failure

                  
                  
                  
                  
                     Climate change is increasing the frequency,
                     severity, and areas at risk of extreme weather events such as hurricanes,
                     tornadoes, flooding, or drought. For logistics, this means that
                     roads could be washed out, warehouses put out of commission, and
                     so on. A network may change from functional to nonfunctional overnight,
                     and the need to establish new networks quickly has become a regular
                     occurrence rather than part of a rarely used contingency plan. The
                     increased probability of weather-related risks needs to be a consideration
                     when selecting warehouse locations.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Section B: The
            Role, Value, and Cost of Logistics

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Determine how logistics
                     fits within and impacts supply chain management

                  
                  

               
               
               
               	
                  
                  
                  Show
                     how logistics professionals can use management and leadership skills
                     to increase their influence and drive positive change for the benefit
                     of the organization, customers, and employees

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     different ways logistics costs are accounted for, including traditional allocation,
                     activity-based costing, and theory of constraints (TOC) throughput accounting.

                  
                  

               
               

            
            
            
            This section starts
               by exploring the role of logistics in the world of supply chains, looking
               at how supply chain management evolved out of multiple distinct
               disciplines that were previously managed separately. After that,
               the section shows not only how logistics can add more value than
               the function costs but also how to ensure that others in the organization
               see that value. The section concludes with a discussion of logistics costing,
               or various ways in which the direct costs of logistics can be captured
               and the indirect costs allocated.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Supply
            Chain Management and the Role of Logistics

         
         
         
         
         
            
            
            
            
            In today’s interconnected
               world, it is impossible to look at logistics without also looking
               at supply chain management. Moreover, while this course uses the
               term “logistics professional” to refer to you, it may very well
               be that your job title is “supply chain manager,” or you could report
               to such a person. It is important to know how your efforts in logistics
               areas contribute to the greater supply chain strategy. This topic
               clarifies the distinction between logistics and supply chain management
               and discusses some ways to determine the status of these efforts
               at your organization.

            
            

         
         
         
         
         
            
            
            Distinctions Between SCM and Logistics

            
            
            
            
            
               
               
               
               
               
                  
                  The ASCM Supply Chain Dictionary defines supply chain management (SCM)
                  as

               
               
               
               
                  
                  
                     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.

                  

               
               
               
               Here is an even simpler
                  way to define supply chain management:
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               This way of looking at supply
                  chain management helps show that logistics is its core but that
                  SCM’s scope is expanded to the larger supply and demand network
                  of business partners. As stated in the Dictionary definition,
                  leveraging worldwide logistics means that you take advantage of
                  your and your suppliers’ and customers’ logistical networks rather
                  than reduplicating efforts. Similarly, measuring performance globally
                  means that your feedback loop is expanded in scope from the earliest
                  raw materials to the final handoff to the customer and post-sale
                  service. The idea is for the network as a whole to become more competitive
                  than any one company could be on its own. Rather than companies
                  competing, now it is whole supply chains competing. These global
                  viewpoints require that information on supply and demand and performance
                  be shared among key external partners to create net value for all participants.

               
               
               
               Given the enthusiastic embrace
                  supply chain management has received, the role of logistics might
                  get less attention. However, success in extended supply chain partner integration
                  and strategies such as postponement cannot succeed without mastery
                  of the fundamentals of perfect order fulfillment at low enough costs
                  and high enough turnover to enable competitive advantage. That said,
                  logistics thrives only when it can see and support the big picture
                  of organizational and supply chain strategy. What is added to supply
                  chain management to support that big-picture view? Exhibit 1-12 revisits
                  the history of logistics and adds some branches showing what supply
                  chain management contributes.

               
               
               
               
                  Exhibit 1-12: How Logistics Became the Core of Supply Chain Management[image: ../images/CLTDgraphic1a-11.png]
               
               
               
               
               
                  Source:
                     Adapted from Center for Supply Chain Research, Penn State University.
                     Used with permission.
                  

               
               
               
               
                  
                  
                  
                  This view illustrates how
                  large a role logistics plays in supply chain management. Added functions
                  include strategic planning, externally integrated information systems,
                  the demand generation portions of demand management (marketing and sales
                  interfaces), and supplier relationship management (SRM) for the
                  inbound side and customer relationship management (CRM) for the
                  outbound side. Strategic planning and relationship management are
                  the most important of these additions. Supply chain management and
                  thus logistics have risen to become key contributors to an organization’s
                  strategic plan. While information systems have long existed for logistics
                  functions, the difference is that, with SCM, information systems
                  need to integrate external partners. Interfaces with marketing and
                  sales include their representing the demand side in sales and operations
                  planning (S&OP) to balance out the supply side (materials and
                  production planning).

               
               
               
               SRM and CRM are methodologies
                  for developing and maintaining successful alliances with external
                  partners. While not exclusively information systems, SRM and CRM
                  have an information systems component that gives each contact point
                  the same view of a supplier’s or customer’s history for consistent
                  interactions. A key way that working closely with suppliers and
                  customers adds value is by helping recognize and eliminate all duplicate
                  or non-value-adding activities.

               
               
               
               While SCM is broad in scope
                  and strategic and relationship-oriented in nature, logistics is
                  focused on managing the physical movement of goods, including all
                  of the complexities of import and export and the proper timing of
                  movements. While some of its aspects, like network planning or providing
                  information on capacity constraints, are strategic in nature, the
                  bulk of the work is tactical and operational.

               
               
               
               This difference in perspective
                  between SCM and logistics has created a shift in how inventory is
                  viewed. It was previously seen as the buffer between the links in
                  the chain, i.e., large safety stocks to protect against variations
                  in supply. The SCM revolution has changed this paradigm to one that
                  looks first to improve information flow to more closely match supply
                  with actual demand and then to increase the stability and reliability
                  of the sources of supply and transportation. Inventory is only a last
                  resort.

               
               

            
            
         
         
         
         
            
            
            Stages of Integration/Maturity

            
            
            
            
            
               
               
               
               
               
                  Forming a long chain of
                  organizations all working together as one, with robust information
                  sharing and a high degree of trust, is a very difficult proposition,
                  so naturally some supply chains have had more success while for
                  others it remains an elusive goal. The concept of stages of integration
                  or maturity helps organizations to determine where they are at and
                  where they would like to get to. These stages have been called by
                  different names, so the following descriptions provide several names for
                  each stage:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Stage 1: Baseline (multiple
                        dysfunction or reactive). Internal functional silos still hinder
                        internal integration, inventory buffers even internal handoffs,
                        external relationships are transaction-oriented, and logistics is
                        seen as a cost center with a reputation of poor cost control.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Stage 2: Functional integration (semifunctional
                        enterprise or reactive efficient). Internally, materials management,
                        manufacturing, and distribution integrate, but buffer inventories
                        still exist between and before and after these areas. Each area undertakes
                        efficiency improvements separately; decision making is also separated.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Stage 3: Internal integration (integrated
                        enterprise or proactive efficient). Internal logistics is fully
                        integrated and eliminates all buffer inventories except for raw
                        materials and finished goods. Internal teams collaborate on decisions
                        such as raw material sourcing.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Stage 4: External integration (extended
                        enterprise or strategic driver). Inventory is minimized throughout
                        the supply chain by replacing it with information and by forging
                        relationships with extended partners. Demand generation and fulfillment
                        are integrated.

                     
                     

                  
                  

               
               
               
               In addition to these
                  levels of functional integration, logistics may have increasing levels
                  of maturity in its level of influence over the organization’s or
                  supply chain’s strategy development processes. From a single organization’s
                  strategy development perspective, this maturity level continuum
                  may range from being handed a fully formed organizational strategy
                  with clear directives on how to develop a complementary logistics
                  strategy, to being asked to provide input for consideration in the
                  organizational and logistics strategies, to being handed the overall
                  strategy but being responsible for developing a complementary logistics
                  strategy, to being an active team member in both organizational
                  strategy and logistics strategy development.

               
               
               
               From a supply chain
                  strategy perspective, the first thing to determine is which organization
                  is driving the overall strategy. This is the channel master (also
                  called nucleus firm), and it is usually the partner with the most
                  power in the relationship and/or the organization with the most
                  at risk. Logistics strategy development may be reactive if some
                  other partner is the channel master or proactive if one’s own organization
                  is the channel master.

               
               

            
            
         
         
         
         
            
            
            Economic Impact of Logistics

            
            
            
            
            
               
               
               
               
               Logistics is sometimes
                  measured as a percentage of gross domestic product (GDP) to highlight
                  the economic impact it has on the comparative advantage between countries.
                  Comparative advantage is an economic concept that can refer to a
                  country’s ability to produce a given good more efficiently than
                  other countries can. Lowering the cost of logistics provides or
                  reinforces these competitive advantages. As of 2017, Vietnam’s percentage
                  had fallen to 18 (from 22.5 in 2012) and China had fallen to the 14
                  to 15 percent range (from 17.8 percent in 2012). As of 2018, India
                  remained in the 13 to 15 percent range (13 percent in 2012).

               
               
               
               Often the infrastructure
                  in a country becomes a limiting factor in how efficient a logistics
                  operation can become. Countries such as Vietnam are making large investments
                  in infrastructure to become more competitive in this area. Other
                  options could be to reduce regulations, as China has done (in addition
                  to investing in infrastructure), such as reducing tolls and commercial
                  vehicle testing requirements.

               
               
               
               
                  Leaders in this area, such
                  as Germany, Japan, France, and the U.S., also work to make improvements
                  but sometimes get mixed results due to the difficulty in improving systems
                  that are already efficient. According to the 30th annual “State
                  of Logistics Report” by the Council of Supply Chain Management Professionals,
                  published in 2019, United States organizations had 2018 logistics
                  costs totaling US$1.64 trillion. This was an increase over the prior
                  year of 11.4 percent; however, as a percentage of U.S. GDP, it was
                  only a 0.50 percent increase, to 8.0 percent of GDP.

               
               
               
               
                  Part of the reason that
                  certain countries have low logistics costs relative to GDP is that organizations
                  in these countries have made continued reductions in aggregate inventory
                  levels based on systems such as lean and just in time as well as
                  better logistics information systems. In 1981, inventory in the
                  U.S. was 24 percent of GDP; in 2018, it was just 14.8 percent. Other
                  significant components of logistics costs include the costs of fuel
                  and the relative differential between supply and demand for transportation.
                  During the Great Recession of 2008, logistics costs spiked upward
                  as fuel and financing costs increased, and a reduction in demand
                  for containerships created a scarcity in certain areas of containers
                  available for backhauls to the Asia-Pacific region.

               
               
               
               
                  
                  Economic
                     Impact of Utility

                  
                  
                  
                  
                     Another
                     way of looking at the economic impact of logistics is to return
                     to the concepts of time utility, place utility, and so on. Exhibit 1-13 shows
                     how high fuel prices can result in an unacceptable cost while lower
                     fuel prices can provide the same product at a cost that leaves room
                     for a profit margin at a price the consumer is willing to pay.

                  
                  
                  
                  
                     Exhibit 1-13: Fixed and Variable Transportation Costs Impact Place Utility[image: ../images/CLTDgraphic1a-13.png]
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     The
                     exhibit explores the concept of place utility in the form of landed cost
                     . According to the ASCM Supply Chain Dictionary, “this
                     cost includes the product cost plus the costs of logistics, such
                     as warehousing, transportation, and handling fees.” Creating place utility
                     involves transporting goods to places where they are in high demand
                     and thus will command a higher price. Getting a product to that
                     point while still allowing for a net profit at a competitive price
                     is the goal.

                  
                  
                  
                  
                     Exhibit 1-13 shows
                     that logistics has both fixed and variable costs. Reducing either
                     of these costs can help keep the landed cost acceptable. The exhibit
                     assumes that the price of the product and the fixed logistics costs
                     (i.e., overhead) will remain the same between the scenarios but
                     that fuel prices can increase or decrease the variable cost, or
                     cost per kilometer or mile, within a given range. (A change in this
                     rate changes the slope of the line in the exhibit.) The longer the
                     distance in a transportation journey, the greater the savings of
                     any reduction in variable costs. Conversely, higher variable costs
                     are exacerbated by longer distances. The exhibit shows that sourcing
                     closer to the point of demand is one way to reduce risks because
                     it reduces the variability of logistics costs related to distance.
                     Of course, sourcing closer to the point of demand could raise the
                     price of the product or the fixed logistics costs, at which point
                     there may or may not be savings from moving closer. Finding ways
                     to reduce fixed logistics costs is one way that 3PLs and package
                     services provide added economic value. Larger organizations with
                     more units to ship can spread their fixed costs over a larger number
                     of units.

                  
                  
                  
                  Transportation
                     cost is also related to an organization’s effective market area.
                     The law of squares (or Lardner’s law) states that any reduction
                     in transportation cost will be directly proportional to the increase
                     in the market area where the product can be sold competitively.
                     That is, if you reduce the transportation costs by half, you double
                     the radius that you can serve. The law of squares refers to the
                     fact that doubling the radius of a circle results in about four
                     times the geographic surface area. (The circle expands in all directions.)

                  
                  
                  
                  From a time utility perspective,
                     a critical way to increase the economic value of logistics is to
                     increase inventory turnover. One way to do this is by reducing the number
                     of days that inventory remains in the pipeline. The order cycle
                     time is directly related to the amount of aggregate inventory that
                     must be kept. Exhibit 1-14 shows
                     how this curve increases faster as order cycle times grow very long.

                  
                  
                  
                  
                     Exhibit 1-14: Units in Inventory versus Length of Order Cycle Time[image: ../images/CLTDgraphic1a-14.png]
                  
                  
                  
                  
                  A
                     customer’s average inventory is a function of the cycle time and
                     the units sold during the cycle time plus safety stock. If 100 units
                     are sold per day in a 10-day cycle time, then 1,000 units will be
                     the amount of inventory the supplier will replenish at each order.
                     Divided by 2, this is 500 units in average (assuming no safety stock).
                     If the cycle time is reduced to 5 days, this would be 500 units
                     per order and an average inventory of 250 units. Reducing the order
                     cycle time will provide two types of inventory cost savings. First,
                     there will be a one-time cost savings because the average inventory
                     level will drop and there will be less investment in inventory.
                     Second, there will be ongoing annual savings because the inventory
                     level used in inventory carrying cost calculations will be lower.
                     In one study cited in Managing Supply
                        Chains—A Logistics Approach by Coyle et al., it was estimated
                     that taking certain measures would reduce the number of days spent
                     in and between warehouses and in retail space from 104 days to 61
                     days, which would save US$30 billion per year for the grocery industry.

                  
                  
                  
                  Note that logistics costs
                     often vary significantly by industry. Exhibit 1-15 shows
                     results for logistics as a percentage of sales for various industries.
                     The McKinsey & Company article that referenced this information
                     made the point that while logistics consumes a significant portion
                     of fast-moving consumer goods (FMCG) and chemical industry budgets
                     and thus is on their list of priorities for strategic improvements, implementing
                     continuous improvements to logistics using techniques such as lean should
                     be a priority even for industries such as pharmaceuticals, because
                     it can pay off in improvements to their reputation with customers.
                     Also, when organizations find ways to spend less on logistics without
                     harming customer service, they have more money to invest elsewhere,
                     such as in research and development, or are better able to remain
                     price-competitive and profitable.

                  
                  
                  
                  
                     Exhibit 1-15: Logistics as a Percentage of Sales by Industry (2009 Data)[image: ../images/CLTDgraphic1a-15.png]
                  
                  
                  
                  
                  
                     Source: “Lean and Mean: How Does Your
                        Supply Chain Shape Up?” McKinsey & Company, www.mckinsey.com. Copyright
                        ©2010 McKinsey & Company. All rights reserved. Reprinted by
                        permission.
                     

                  
                  
                  
                  In
                     many other areas, the economic cost of logistics reflects the tradeoffs
                     discussed elsewhere. For example, Exhibit 1-16 shows
                     that when graphing logistics cost against customer service, the
                     curves for the cost of lost sales and the cost of inventory have
                     an inverse relationship. Too low levels of inventory (or too few
                     reorder points) have high levels of lost sales, while the opposite
                     is true for very high levels of inventory (or a large number of
                     reorder points). The total cost curve is simply the sum of the two other
                     cost curves. In the exhibit, note how the total cost curve has a
                     wide area where costs remain relatively low over an extended range:
                     The lowest possible cost will be near the point where the two curves
                     intersect, but the important takeaway is that the organization needs
                     to keep its activities somewhere within this optimal cost range.
                     A very similar relationship can be observed when the transportation
                     cost curve is substituted for the inventory cost curve. This would
                     be true any time an increase in transportation cost is related to
                     an increase in customer service (more reliable or faster).

                  
                  
                  
                  
                     Exhibit 1-16: Inventory Carrying Cost versus Cost of Lost Sales[image: ../images/CLTDgraphic1a-16.png]
                  
                  
                  
                  
                  An
                     organization should stop increasing inventory levels when the marginal
                     cost exceeds the marginal benefit to customer service. (Marginal
                     cost is the cost of adding one more unit—in this case, one more
                     unit of inventory.)

                  
                  
                  
                  Here
                     are some other factors that affect the economic impact of logistics:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Transportation is the largest cost area
                           in logistics, with truck shipping the largest mode. The “State of
                           Logistics Report” put 2018 U.S. transportation costs at 63 percent
                           of total logistics costs (US$669 billion for motor carrier and US$369 billion
                           for all other modes). Inventory carrying costs were 30 percent,
                           and the warehousing portion of this was about 9 percent of total
                           logistics costs.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Macroeconomic
                           information such as that discussed above uses averages. Logistics costs
                           vary between high and low performers and by region, industry, and organization.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Large
                           organizations tend to have better economies of scale and thus lower logistics
                           costs than small organizations.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           The
                           substitution effect is a macroeconomic observation of how readily
                           a customer will turn to a competitor’s product that provides a similar
                           benefit. Some goods and industries have higher levels of substitution
                           than others. Highly substitutable goods need higher levels of customer
                           service, since a backorder will likely lead to a lost sale. Marketing
                           to increase brand awareness aims to reduce substitutability.

                        
                        

                     
                     
                     
                     	
                        
                        
                        More
                           valuable goods increase the costs of inventory, warehousing, transportation, and
                           industrial packaging. They have higher costs for the inventory itself,
                           for security, risk, insurance, and so on. However, cost as a percentage
                           of sales will appear to be lower, because the high value of the
                           goods will distort the cost of logistics. (It will be a lower total
                           percentage even if monetary values are quite high.)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Fragile
                           goods will have similar upward-sloping cost curves.

                        
                        

                     
                     
                     
                     	
                        
                        
                        As
                           density increases, logistics costs go down on a cost per hundredweight
                           basis because the less dense objects will fill up the cubic capacity
                           faster and more freight can be shipped in the same space.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Economics
                     of Supply and Demand Points

                  
                  
                  
                  The basic economics of logistics has to
                     do with comparative advantage. A comparative advantage in one area
                     may be reduced by a competitor’s advantage in a different area. Often
                     this plays out in an analysis of the spatial relationships between
                     suppliers, producers, and key markets. The cost of transportation
                     generally increases with distance, so the relative distances between
                     transportation nodes can be broken down to determine where the cost
                     advantages and disadvantages exist.

                  
                  
                  
                  
                     Exhibit 1-17 compares
                     an organization located near a key customer market versus one located
                     farther away but in a country with low labor costs.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-17: Spatial Relationship Competitive Analysis
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                  In
                     this example, the local provider’s key competitor has half the production
                     cost. This disadvantage to the local producer is offset in a relative
                     cost advantage provided by low logistics costs, allowing the local
                     producer to undercut the price of the product in that market by
                     €1 per unit. However, this local producer will not fare as well
                     in a different market area that is distant from their production
                     source. The producer with low labor costs will have an advantage
                     in many of these more-distant key markets. Furthermore, the low-labor-cost
                     producer could take other measures to reduce logistics costs. For
                     example, establishing a warehouse in the key market might allow the
                     competitor to ship consolidated full container loads rather than
                     less-than-container loads to that market. Of course, the warehouse
                     would increase other costs that would need to be considered.

                  
                  
                  
                  In addition to a cost
                     comparison, organizations sometimes source in a certain country or
                     region for strategic reasons, such as availability of raw materials
                     or because they plan on establishing a sales market there and want
                     to advertise as “locally sourced.” Those components would also have
                     lower logistics costs for that market.

                  
                  
                  
                  Note also that inbound physical supply
                     costs would consist of multiple shipments from various distances.
                     However, analysis of the inbound cost for each individual material
                     could reveal areas where a very distant supplier could be replaced
                     to reduce the average inbound physical supply cost.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Effects of Globalization and e-Commerce

            
            
            
            
            
               
               
               
               
               
                  Globalization continues
                  to shift which strategies are successful and which are no longer
                  profitable, and it plus the e-commerce revolution have fundamentally
                  shifted the role of logistics. Thus the tools of logistics and the
                  speed at which organizations must adapt are changing quickly.

               
               
               
               
                  
                  Globalization

                  
                  
                  
                  The ASCM Supply Chain Dictionary defines globalization as

                  
                  
                  
                  
                     
                     the
                        interdependence of economies globally that results from the growing
                        volume and variety of international transactions in goods, services,
                        and capital and also from the spread of new technology.

                     

                  
                  
                  
                  Globalization has accelerated
                     the rate of change and the level of volatility that organizations
                     operate in. This rate of change is much faster in some industries
                     than in others. Global trade in 2012 doubled that of 2002. In addition
                     to needing to deal with the additional volume and complexity this
                     represents, another major impact is that organizations—and especially
                     their logistical networks—need to become adaptable and resilient
                     or they will be replaced by others who are. Walmart was touted for
                     years as the pinnacle of supply chain success and is still doing
                     very well at managing their vast network, but U.S.–based Amazon
                     and China-based Alibaba, among others, have challenged that dominance
                     using direct sales models.

                  
                  
                  
                  Both
                     supply and demand have become more volatile.

                  
                  
                  
                  From the supply perspective, China has
                     become a global consumer of so many commodities on such a large
                     scale that whatever occurs in that market will affect commodity
                     markets worldwide. Commodity prices have in fact become considerably more
                     unstable in the last decade than they ever were in decades past.
                     Countries with low labor costs do not stay that way for long. Rising
                     economic success for a country generates a larger middle class,
                     and wages increase. The rankings of countries in terms of their
                     cost advantages and disadvantages (such as traffic levels or other infrastructure)
                     shift continuously.

                  
                  
                  
                  On
                     the demand side, consumer expectations of a high level of customer
                     service have been increasing, and the ability to source globally
                     using internet searches gives consumers far more power. Global competition
                     is also shortening product life cycles. As substitute goods come
                     on the market quickly, premium pricing erodes faster and products
                     enter maturity and decline faster. While collaborative product development helps
                     shorten the research and product launch phases, the same is true
                     for competitors’ products.

                  
                  
                  
                  How
                     transportation, local delivery, or other logistics services are
                     provided differs significantly from country to country. In India
                     or in many European countries, for example, local deliveries are
                     often to kiosks that hold packages until the customer picks them
                     up. Local couriers may use bicycles and similar means of transport
                     in other places. Ports still use manual stevedores in some cities
                     in India.

                  
                  
                  
                  The impact
                     of globalization is seen in where organizations are locating facilities
                     and in what markets they offer their products and services to. The
                     traditional setup was for organizations to import inexpensive raw
                     materials and manufacture primarily for a domestic market. Now organizations
                     are exporting more finished goods, and developing markets are producing
                     subcomponents for final assembly closer to each market. Japanese
                     car manufacturers have plants in the U.S., and U.S. auto manufacturers
                     have plants in China. Many emerging market economies are growing quickly
                     and provide new markets, particularly Brazil, Russia, India, and
                     China (BRIC), but they also add new challenges in terms of setting
                     up logistical systems or dealing with infrastructure lag.

                  
                  
                  
                  Here are some additional
                     impacts of globalization:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Containerships
                           are now larger, and this reduces the transportation cost per item shipped.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Countries
                           with low labor costs now often also have highly skilled workers.

                        
                        

                     
                     
                     
                     	
                        
                        
                        New
                           trade agreements and trading blocs are reducing trade barriers.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           European Union is a passport-free zone with no cross-border customs, speeding
                           travel times. It has deregulated transportation, harmonized legislation and
                           taxation across borders, and reduced tariffs.

                        
                        

                     
                     
                     
                     	
                        
                        
                        3PLs
                           are providing technology tools to make intermodal transport easier
                           to arrange and track.

                        
                        

                     
                     

                  
                  
                  
                  Despite the huge growth in globalization,
                     some barriers to expanding globally still exist:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Tariffs and trade regulations differ between
                           countries in format and structure; customs brokers often must do
                           detailed research on shipments, which can be time-consuming and
                           difficult to automate.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Cultural
                           differences can hinder trade agreements; what is well accepted in
                           one place may not be welcome elsewhere.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Getting
                           contracts signed quickly may be an unfamiliar concept in some countries.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Some
                           countries have a culture that expects bribery.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           risk of terrorism and the reaction to it in the form of border controls
                           can slow down international trade and add expense.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Infrastructure,
                           which includes not only roads, railways, and bridges but also utilities,
                           police, and financial institutions, can be poor in some areas.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  e-Commerce

                  
                  
                  
                  
                     
                     
                     
                     The ASCM Supply Chain Dictionary defines electronic commerce (e-commerce) as “the
                     use of computer and telecommunication technologies to conduct business
                     via electronic transfer of data and documents.”

                  
                  
                  
                  In 2014, John Larkin, managing director
                     and head of transportation capital markets for Stifel, Nicolaus
                     & Co., stated that 9 percent of retail sales were online at
                     that time but that they were growing at 15 percent per year, or
                     five times the rate of brick-and-mortar retail, according to an
                     article on FleetOwner.com by Sean Kilcarr. However, as of 2017,
                     U.S. e-commerce retail sales were only between 9 and 10 percent,
                     according to research by the American Transportation Research Institute
                     in a 2019 article on FleetOwner.com by Neil Abt, so the predicted
                     rate of growth has slowed.

                  
                  
                  
                  China
                     serves as an example of the growth of e-commerce. Forty-six million
                     Chinese people shopped online in 2007. The rapid penetration of
                     smartphones, however, has increased online shopping there by between
                     49 and 70 percent per year for the past four years, to a total of
                     461 million online shoppers in 2015—a third of the population. As
                     of 2017, 533 million shoppers purchased goods online. Of these online consumers,
                     half are even buying some groceries online. This number is staggering
                     in comparison with the rest of the world, which has roughly 25 percent
                     of consumers shopping for groceries online. China is now the largest
                     e-commerce market, having overtaken the U.S. in 2013. In that year,
                     online sales in China surpassed brick-and-mortar sales as a percentage
                     of total sales of consumer goods, and that gap continues to widen.

                  
                  
                  
                  The continued acceleration
                     of e-commerce has had a major impact on organizations and on logistics
                     in particular. If goods shipped to stores aren’t selling but online demand
                     is high, there is the logistical issue of how to get the goods from
                     the retail stores to the consumers. Many retailers have started
                     treating their stores as online fulfillment centers. However, this
                     type of logistical system is not necessarily as efficient as a dedicated
                     small-order fulfillment center.

                  
                  
                  
                  The retail delivery pattern involves shipments
                     of goods or components from multiple suppliers, consolidation at
                     distribution and cross-docking centers, and shipment from there
                     to the retailers. This pattern emphasizes intermodal transportation
                     and full truck or container loads for efficiency and economies of
                     scale. The direct-to-consumer delivery pattern involves the same
                     first steps of getting goods and consolidating them at distribution
                     centers, but from there it becomes a series of small package deliveries directly
                     to consumers. In some cases, the direct-to-consumer delivery pattern
                     involves forwarding individual packages directly from suppliers
                     to customers with no intermediaries. According to the Neil Abt FleetOwner.com
                     article, the rate of registrations for single-unit trucks (i.e.,
                     trucks for the “last mile” or local delivery) increased 7.8 percent
                     between 2007 and 2016, while all truck registrations in general grew
                     by only 4.4 percent. During this period, the number of last-mile
                     truck trips increased significantly, which reduced the overall average
                     for trip lengths since 2000 by 37 percent. Overall, last mile fulfillment
                     centers represented 73 percent of the industrial real estate market
                     in 2017, which was a 15 percent increase over 2016.

                  
                  
                  
                  The magnitude of the shift
                     in delivery patterns from large shipments to retailers to individual
                     shipments to consumers is immense for the logistics industry. Third-party logistics
                     providers who specialize in TL (truckload) and LTL (less-than-truckload) delivery
                     are under pressure from the reduction in demand for their services.
                     Mergers and acquisitions are already occurring among traditional
                     3PLs as they seek to scale upward to be large enough to start offering
                     services other than just TL and LTL. If this trend continues, there
                     will be far fewer logistics providers in the market, and those that
                     survive will need to be able to provide their traditional functions
                     plus functions that are currently provided by the likes of UPS (United
                     Parcel Service), FedEx, and the United States Postal Service (USPS).
                     For example, according to Larkin in the article quoted above, Amazon.com
                     has a strategy to develop a private fleet to provide same-day deliveries
                     in their top 40 markets, use local delivery services for the next
                     60 markets, and rely on UPS, FedEx, and USPS only for the remaining
                     markets. Part of its strategy to achieve same-day delivery is to
                     open distribution centers in these urban areas rather than locating
                     them in the countryside, as is the case with many retailers, including
                     Walmart.

                  
                  
                  
                  Even the direct-to-consumer
                     delivery pattern has been shifting. While there has been a movement
                     toward next-day delivery, for consumers who are working during the day,
                     this has resulted in packages left outside doors or missed deliveries.
                     One innovative solution developed by Wehkamp, a large Dutch mail-order
                     company, was to ask, “When do you want your delivery?” to help make
                     deliveries when customers are actually home. They even developed
                     same-day delivery, in part by reducing their time from customer
                     order to ready to ship to 30 minutes. Other European services have
                     started making deliveries to small village grocery stores or gas
                     stations for customer pickup.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: The
            Value of Logistics Management

         
         
         
         
         
            
            
            
            
            Logistics professionals
               can add value by proactively leading rather than simply reacting
               to things or becoming complacent. Management and leadership are
               discussed briefly, followed by a discussion of some specific methods
               logistics managers can use to create more value for their organization
               and customers.

            
            

         
         
         
         
         
            
            
            Creating Value Through Management

            
            
            
            
            
               
               
               
               
               
                  Logistics does not manage
                  itself. Logistics management includes creating networks and putting
                  systems into place that can be used to monitor and control the networks. Logistics
                  requires management control to maintain operations at the desired
                  service level and lowest total cost for human resources, equipment,
                  and systems. Logistics managers may be well positioned in the organization
                  (part of a business organizational leadership team or supply chain
                  leadership team), with authority to make decisions to get things
                  done. The individual in this role should have strong leadership
                  ability and communication, collaboration, problem-solving, planning,
                  and organizational skills. They need to cultivate collaborative
                  relationships with carriers and their drivers, agents and intermediaries,
                  supply chain partners, and other internal managers and business
                  process leaders.

               
               
               
               
                  Given the global complexities
                  of logistics, logistics managers need to add strategic value by
                  developing an understanding of their customers’ distribution needs, organizational
                  functional interfaces, current logistics activities and channels,
                  and sources of physical supply and distribution data. Externally,
                  logistics professionals need to have an understanding of what physical
                  supply and distribution strategies competitors are using and of
                  any trends in the external environment. Due to the digital transformation,
                  logistics professionals also need to develop or update their skill
                  sets to include critical thinking, statistics, analytics, and how
                  to navigate one or more types of logistics software. These skills
                  will help logistics professionals determine the best ways to handle
                  the increasing complexity of the logistics environment. With such
                  a knowledge base, logistics professionals will be welcome and valued
                  participants in corporate strategy setting.

               
               
               
               When it comes to adding
                  value to operations and the business, logistics professionals should
                  work to find ways to stay informed on new sourcing or distribution opportunities,
                  changes or red flags in the logistics environment, and any methods
                  that can improve system responsiveness, agility, and resilience.
                  Logistics managers must empower their employees. Best practices
                  for delegating or empowerment include clearly and explicitly explaining
                  the desired end result while also trusting the person to do the
                  work independently and then reviewing the results to hold the person accountable.
                  When persons closest to the work help develop monitoring and controlling
                  processes, it provides visibility and accountability so they can
                  achieve positive results and identify opportunities to improve processes.
                  This may involve selecting the appropriate metrics to promote desired
                  behavior, setting performance targets with the participation of
                  the persons being measured, and working with individuals to solve
                  problems and improve performance. Logistics managers and their employees
                  must continue to challenge the status quo and drive for improvement. With
                  a knowledge of where the organization is at and where it should
                  be heading, the logistics manager can then correct course proactively.

               
               
               
               Logistics professionals
                  traditionally have specialized in certain areas of responsibility:

               
               
               
               
                  
                  
                  	
                     
                     
                     Warehousing, with further specialization
                        for inward goods, bulk storage, order picking, materials handling,
                        and so on

                     
                     

                  
                  
                  
                  	
                     
                     
                     Transportation,
                        with further specialization for line haul, local delivery operations, mode
                        and carrier evaluation and selection, routing and scheduling, and
                        so on

                     
                     

                  
                  
                  
                  	
                     
                     
                     Logistics
                        information systems, with specializations for inventory control, inventory
                        location, order processing, customer management, budgeting, monitoring
                        and controlling, and so on

                     
                     

                  
                  

               
               
               
               These roles will fall under
                  different names and different job titles. Various management roles
                  will exist to coordinate the efforts of specialists.

               
               

            
            
         
         
         
         
            
            
            Creating Value Through Leadership

            
            
            
            
            
               
               
               
               
               
                  While management involves
                  monitoring and controlling actual results against plans and objectives,
                  leadership is about the ability to influence the actions of others.
                  This involves creating a vision of where you want to go and inspiring
                  others to support that vision. Two competing theories of leadership
                  (among many) are the trait model and the process-based approach.

               
               
               
               
                  
                  
                  	
                     
                     
                     In the trait model, charisma,
                        passion, and decisiveness are some of the traits that make a person
                        a good leader. It is unclear in this model whether these traits
                        can be learned or further developed in a person who is otherwise
                        qualified for a position of authority. A drawback is that candidates
                        selected primarily based on such traits may not have as much experience
                        in the more technical parts of the job.

                     
                     

                  
                  
                  
                  	
                     
                     
                     In
                        the process-based model, leadership is a process of recognizing
                        issues or problems, developing a goal or desired end state, assembling
                        the right team to accomplish the goal, supporting a collaborative
                        team approach, and then gathering feedback to start the cycle again.
                        In this model, people can indeed learn to be better leaders; important
                        things to learn include the ability to admit mistakes, to use the
                        insights to revise both methods and the leadership process, and
                        to delegate properly. Persons chosen for leadership positions using
                        this model tend to have moved up internally and work well within
                        the organizational culture. They may be less adept at challenging
                        the status quo, however.

                     
                     

                  
                  

               
               
               
               
                  Clearly both of these models
                  are used in selecting people for leadership positions. Moreover,
                  there are both charismatic and process-oriented leaders who emerge despite
                  not having high position authority. The point here is that you can
                  help your organization break through the status quo or continuously
                  improve a process through steady refinement even if you are not
                  the department head. Getting involved can be a key way for you to
                  add value. One warning: Regardless of how you view leadership, you
                  are a leader only if people choose to follow you. Typically this
                  requires making time for crucial conversations and being a good
                  listener and then keeping promises and showing integrity.

               
               
               
               Logistics professionals
                  have an ongoing responsibility to shape how others perceive logistics.
                  It is still necessary to overcome the long-held perception of logistics
                  as a cost center by highlighting the positive contributions that
                  logistics makes to the value of a product or service. The three
                  primary ways logistics professionals add value to organizations
                  are creating competitive advantage; reducing the costs of transportation,
                  labor, and inventory; and improving the customer experience and service
                  levels. Another way to sell the value of logistics to persons in
                  other areas is to tell them that logistics is the glue that binds
                  the core functional areas together, forming a cohesive bond between
                  sales, procurement, and production.

               
               

            
            
         
         
         
         
            
            
            Creating Competitive Advantage

            
            
            
            
            
               
               
               
               
               
                  Overall organizational
                  strategy will define what type of competitive advantage an organization
                  is pursuing. The supply chain management and logistics strategy
                  is then designed to implement and enable the organizational strategy.
                  There are a number of ways to create competitive advantage, but
                  most involve specialization:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        Efficiency. The organization
                        aims to be the lowest-cost provider of logistics to enable it to
                        compete on price, primarily achieved through high asset utilization, high
                        inventory turnover, minimal inventory, and low spoilage. Specific
                        examples include retail fulfillment cross-docking, warehouse automation
                        to minimize labor costs, or unevenly distributing slow-selling inventory
                        to select warehouses.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        Agility. The organization aims
                        to be the most flexible provider of logistics to enable ramping
                        up and down quickly to respond to changes in demand. Logistics examples
                        include flexible volume, high variety, value-added services like postponement,
                        and tailored, customizable services (and prices).

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        Resilience. Resilience is a
                        subset of the agility strategy. The organization aims to be able
                        to withstand or recover from hazards such as natural disasters without significant
                        interruptions in service. Logistics examples include geographic diversification
                        and redundant networks.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        Customer focus. The organization
                        aims to be the best at customer satisfaction, providing the right
                        inventory availability, perfect order fulfillment, and great post-sale
                        support, thus fulfilling an organizational strategy to attract market
                        share by being perceived as better and more reliable. This is accomplished
                        through operational excellence and end-to-end execution in one form
                        or another to make logistics a market differentiator. In fact, listening
                        to customers may require being different things for different customers,
                        depending on what logistics can do to meet or exceed their expectations.
                        Customer focus specialization could involve any or all of the following:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           
                              Responsiveness. Examples
                              include fast time-to-market or fast delivery or response time.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Quality. Examples include reliable
                              (precisely the expected time, quantity, place, etc.) or damage-free
                              delivery.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Customer experience. Examples
                              include on-demand order status information; ease of doing business;
                              always available customer support with excellent, knowledgeable
                              staff; liberal return policies; and fast service failure recovery.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Complexity competence. For
                              example, efficiently handling import/export complexities like packaging;
                              payment terms; shipping terms for customs; documentation; or language,
                              measurement system, and culture differences.

                           
                           

                        
                        

                     
                     

                  
                  

               
               
               
               Pursuing any given method
                  of competitive advantage will still require some effort in the other
                  areas, but they will necessarily be lower (sometimes much lower)
                  in priority. The inherent tradeoffs discussed elsewhere make it
                  very difficult to realize a competitive advantage when trying to
                  be the best in all of these areas at once. For example, pursuing
                  an efficient organization will result in some lost sales from holding low
                  inventory. The cost-averse organization may risk a slow recovery
                  after a disaster or business downturn because it avoids having redundant
                  facilities. Successful companies specialize in one area while remaining
                  good enough in the other areas to remain competitive.

               
               
               
               High-level strategic orientations
                  such as those listed above are translated into tactical decisions
                  on logistics capacity, capabilities, and tradeoffs. For example,
                  one way to implement an organizational strategy of efficiency is
                  to level production so that a plant can produce consistent amounts
                  throughout the year even if the demand peaks during a certain season.
                  To accommodate such a strategy, warehousing needs sufficient capacity
                  to handle the large inventory build-up this will require. Organizations
                  need to find ways to keep their warehouses as efficient as possible throughout
                  the year, for example:

               
               
               
               
                  
                  
                  	
                     
                     
                     Produce goods that are in peak demand in
                        the opposite season.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Produce
                        goods that are in steady demand year-round.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Use
                        contract warehouses to flex capacity upward and downward.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Rent
                        warehouse space to organizations with the opposite demand profile.

                     
                     

                  
                  

               
               
               
               Note that the first two
                  of these options need to be decided at the organizational strategy
                  level, while the latter two could be logistics responses implemented
                  if there are no plans to make or buy products with different demand
                  characteristics.

               
               

            
            
         
         
         
         
            
            
            Reducing Transportation, Labor,
               and Inventory Costs

            
            
            
            
            
               
               
               
               
               Two basic ways to increase
                  profits are to increase sales revenues or reduce costs. Increasing
                  sales will also increase an organization’s variable costs such as
                  production, material, and selling costs. Because of this, the benefit
                  to profitability from increasing sales revenues is not fully passed
                  on. However, reducing costs directly improves profit. Thus, finding
                  ways to reduce costs creates a lot more leverage than increasing revenues.

               
               
               
               Here is an example: A £10
                  item has £6 in variable costs per unit and £300,000 in fixed costs.
                  Selling 100,000 units is £1,000,000 in revenue and £600,000 in variable
                  costs, leaving £100,000 in profit after fixed costs are deducted.
                  A 10 percent increase in sales to 110,000 units results in £1,100,000
                  in revenue, £660,000 in variable costs, and still £300,000 in fixed
                  costs. This is £140,000 in profit, a 40 percent increase. A reduction
                  in variable cost of 10 percent is £5.40. For 100,000 units sold,
                  this is £1,000,000 revenue minus £540,000 variable costs minus £300,000
                  fixed costs, and this equals £160,000 in profit, a 60 percent increase.

               
               
               
               
                  Since a large portion of
                  a product’s cost is for logistics, it is easy to see how cost reduction
                  remains vital to the value provided by logistics. Of course, if
                  the cost reduction reduces quality or customer service, lost sales
                  or reputation damage could remove some or all of the benefit. Therefore,
                  logistics professionals look to find less expensive ways to accomplish
                  the same service levels rather than cutting indiscriminately. This
                  can take the form of big ideas such as lean or small incremental improvements.
                  Big ideas for transportation costs may be decisions on where to geographically
                  position raw materials, manufacturing, and finished goods inventories so
                  that the cheapest forms of transportation can be leveraged and/or
                  the inventory flows as quickly as possible to the customer.

               
               
               
               Some of the largest costs
                  in logistics are for human resources, in terms of both labor and
                  the monitoring and controlling activities of management. Investing
                  in well-integrated information systems that can provide visibility
                  and in direct transportation and materials handling can save a lot
                  of unnecessary movements. Automation may also pay off—after its
                  high acquisition cost is accounted for.

               
               
               
               It benefits an organization
                  to have less inventory and for the inventory to flow more quickly
                  through the pipeline, because inventory is less liquid than cash
                  and has high carrying (ongoing) costs and risks of obsolescence,
                  spoilage, and theft. Inventory can be one of the largest assets
                  on an organization’s books, but an organization with lots of assets
                  also needs to have lots of liabilities (debts or ownership stake)
                  to pay for those assets. The best possible world for a manufacturer
                  would be to sell every unit before it is produced. While some organizations
                  can accomplish this, others need to find more creative ways to position
                  inventory so that it can provide the desired customer service benefits
                  at the minimum cost. Strategic inventory positioning is therefore
                  a critical aspect of logistics efficiency and effectiveness. The
                  risk of obsolescence or other loss plus the ongoing inventory carrying
                  cost means that the value of inventory degrades over time. Maximizing
                  inventory turnover reduces both the effect of these ongoing costs
                  and the risks of loss. This is why speeding up flows is just as
                  important as reducing the total amount of inventory.

               
               
               
               Integration of logistics
                  and the supply chain is the true key to minimizing transportation,
                  labor, and inventory costs. If centralizing expensive electronic components
                  at one single warehouse and flying them out to meet customer orders
                  is the lowest total cost, as a groundbreaking 1956 study by Lewis,
                  Culliton, and Steele (as cited in Supply
                     Chain Logistics Management by Bowersox et al.) argued, then
                  this should be done rather than attempting to minimize each individual
                  cost of logistics. Therefore, this text will continue to emphasize
                  that seeing the big picture is a necessary element in any cost reduction
                  effort.

               
               

            
            
         
         
         
         
            
            
            Increasing Customer Satisfaction
               and Service Levels

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Economics dictates how
                  much customer service can be provided while still enabling an organization
                  to provide the product or service at a competitive price. Customer expectations
                  are set by necessity and by the relative service levels customers
                  can get from competitors. Necessity is a factor because some service
                  requirements are more important to the customer than others. For
                  an internal or business-to-business customer, a lack of one small
                  part could shut down an entire plant. For consumers, getting a package
                  delivered before a special holiday could be a requirement. Communication
                  with customers is a vital part of increasing customer satisfaction
                  and service levels. Knowing which things to get right—even if it
                  costs more than is really profitable—will win customer loyalty and
                  give you some leeway when it comes to putting less important fulfillment
                  issues at a lower priority when needed. Communication also provides
                  other benefits. You learn about your customers. You learn which
                  customers value which services, which customers are most profitable, and
                  how to set customer expectations at a realistic level. This enables
                  you to customize services, provide better service for the best customers,
                  and avoid setting unrealistic expectations and thus creating disappointment
                  when the promises cannot be fulfilled.

               
               
               
               Because customer satisfaction
                  and service levels are relative to steadily increasing customer
                  expectations, it is important to benchmark one’s own service levels
                  against those of the competition to ensure that you are meeting
                  or exceeding those levels. A continuous improvement philosophy will
                  then help you to continue to provide competitive service levels.

               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Logistics Costing

         
         
         
         
         
            
            
            
            
            The total cost concept, discussed elsewhere, helps
               logistics professionals see how a change in one area affects the system as a whole.
               Different cost accounting methods can affect how people measure, group, and thus
               perceive these costs. How an organization chooses to account for its logistics costs
               can therefore be a facilitator or an impediment to total logistics system
               optimization.

            
            

         
         
         
         
         
            
            
            Logistics Costing Road Map

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Traditional methods of cost accounting are
                  based on the needs of finance professionals rather than those of logistics
                  professionals or other areas of operations. Logistics managers need to know how much
                  it is costing to pick and pack each unit, for instance, so that the value of each
                  logistics activity can be monitored and controlled over time.

               
               
               
               Traditional accounting uses various accounts to
                  aggregate costs. There are accounts for salaries, rent, taxes, utilities, selling
                  expenses, and so on. To keep functional managers accountable for their budgets,
                  these accounts are often subdivided by department to encourage local efficiencies.
                  However, many logistics activities cut across multiple departments. For example,
                  inventory levels affect warehouse costs and transportation costs in many ways.
                  Having less inventory can reduce inventory carrying costs, but, if backorders are
                  needed, extra shipments in smaller quantities will increase transportation
                  costs.

               
               
               
               Traditional accounting also obscures the impact of
                  inventory and transportation, the two largest costs of logistics. Costs such as
                  insurance and taxes related to inventory are held in aggregate accounts of other
                  insurance and taxes rather than being attached to the inventory accounts. This means
                  that inventory carrying costs are understated. Property, plant, and equipment
                  specifically devoted to inventory handling is likewise not called out but is grouped
                  with other types of assets.

               
               
               
               Inbound transportation expense is included in the
                  cost of goods sold, while outbound transportation is treated as an operating
                  expense. The cost of goods sold includes all costs that can be specifically
                  attributed to the products sold in a given period. These costs reduce sales revenue
                  to arrive at the gross profit (profit before deducting a number of other expenses).
                  Outbound transportation, on the other hand, is an expense and is not included in
                  this gross profit figure. Complicating this is the fact that some products are
                  delivered with their price and transportation bundled together on an as-delivered
                  price basis. A good policy in this area is to insist on an itemized statement that
                  separates the item and delivery charges.

               
               
               
               With all of these inadequacies, it is only natural
                  that internal methods of cost accounting (internal meaning that they are meant to
                  help management in monitoring and controlling rather than to provide information for
                  external financial statements) were developed to help not only track the costs of
                  individual activities but also to determine the cost to serve particular customers,
                  the cost of holding specific products or SKUs, the costs of a given distribution
                  channel, and so on. When these data—and the revenue associated with them—are
                  collected, a detailed analysis can be done to bolster the successful products,
                  locations, and customers and improve or eliminate the unsuccessful ones.

               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  To understand the internal
                  accounting systems that will be presented below, it is necessary to understand the
                  difference between fixed and variable costs and direct and indirect costs, as
                  defined in the ASCM Supply Chain Dictionary:
                  

               
               
               
               
                  
                  
                     
                     
                     
                     
                     
                     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).

                  
                  
                     
                     Direct costs (first part of Dictionary definition): In traditional cost
                     accounting, variable costs that can be directly attributed to a particular job
                     or operation. Direct material and direct labor are traditionally considered
                     direct costs.

                  
                  
                     Indirect costs
                     : Costs that are not directly incurred by a particular job or
                     operation. Certain utility costs, such as plant heating, are often indirect. An
                     indirect cost is typically distributed to the product through the overhead
                     rates.

                  

               
               
               
               A warehouse that has a capacity of 10,000 pallet
                  storage bays will incur the same fixed costs, such as electricity, rent, and
                  insurance, regardless of whether it contains 1,000 or 9,000 pallets. On a per pallet
                  basis, however, the cost would be divided by the number of pallets on hand. If the
                  fixed cost is US$300,000, then it would be US$300,000/1,000 = US$300 per pallet with
                  1,000 pallets or US$300,000/9,000 = US$33 per pallet with 9,000 pallets. The fixed
                  cost is spread over more pallets in the latter case. A similar analysis could be
                  done on a per unit basis. Note that fixed costs remain fixed only over a given
                  relevant range. For example, if you need 11,000 pallet storage bays in the above
                  example, you will need more warehouse space, which will increase fixed costs.

               
               
               
               Variable costs are already measured on a per unit
                  (or pallet, kilometer, etc.) basis. For logistics, these include costs for materials
                  and labor, for example, fuel and hourly wages. These costs increase in direct
                  proportion to the increase in volume, unlike fixed costs.

               
               
               
               Direct costs include direct materials and direct
                  labor (as defined in the ASCM Supply Chain
                     Dictionary):

               
               
               
               
                  
                  
                     Direct material
                     : Material that
                     becomes a part of the final product in measurable quantities.

                  
                  
                     Direct
                        labor
                     : Labor that is specifically
                     applied to the good being manufactured or used in the performance of the
                     service.

                  

               
               
               
               These terms relate primarily to manufacturing. For
                  logistics cost analyses, direct costs can also be seen as any cost that would end
                  if
                  the operation, product line, distribution network, or customer account were
                  terminated. Indirect costs, on the other hand, would remain even if these
                  terminations occurred. For example, if a particular product line requires special
                  handling equipment, then terminating that product line would result in selling off
                  that equipment. All costs related to those operations would end, while the costs for
                  the warehouse that held this and other product lines would be unchanged.

               
               
               
               Another important general point about logistics
                  cost analysis is that what constitutes an acceptable cost, ratio, or other metric
                  will vary depending on one’s industry and other factors. For example, the
                  warehousing cost for a pallet of computer chips will be a low percentage of that
                  product’s value, while the warehousing cost for a load of bricks that takes up the
                  same amount of space will be a much higher percentage of its value. Therefore,
                  competitive benchmarking of various costs must take into account what is being
                  stored so that one can make an apples-to-apples comparison.

               
               
               
               Internal accounting methods come in many forms.
                  Methods of internal accounting to use in monitoring and controlling logistics costs
                  include contribution margin analysis, traditional cost allocations, activity-based
                  costing, and throughput accounting (which is used in conjunction with the theory of
                  constraints).

               
               

            
            
         
         
         
         
            
            
            Contribution Margin Analysis

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  The ASCM Supply Chain
                     Dictionary defines contribution margin
                  as

               
               
               
               
                  
                  an amount equal to the
                     difference between sales revenue and variable costs.

                  

               
               
               
               The Dictionary
                  defines a related term, contribution
                  , as

               
               
               
               
                  
                  the difference between
                     sales price and variable costs. Contribution is used to cover fixed costs and
                     profits.

                  

               
               
               
               
                  A contribution margin analysis generates a
                  contribution income statement, which starts with revenue and then separates out all
                  variable costs first so that the contribution to the bottom line can be determined.
                  This analysis can be done for each product, customer, warehouse, or other type of
                  analysis. The first thing deducted from revenue is the variable cost of goods sold,
                  which is defined for this analysis as

               
               
               
               
                  
                  
                  	
                     
                     
                     Direct
                        materials

                     
                     

                  
                  
                  
                  	
                     
                     
                     Direct labor

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        Supplies (indirect materials): “Materials
                        used generally in manufacturing that are not normally charged to any one
                        finished production. Examples include cutting and lubricating oils, machine
                        repair parts, glue, or tape” (Dictionary).

                     
                     

                  
                  

               
               
               
               Revenue minus variable cost of goods sold equals
                  the variable gross profit. Contribution margin analysis treats all remaining
                  overhead as an indirect cost and deducts it later. The next thing deducted is the
                  variable direct cost. Variable direct cost includes

               
               
               
               
                  
                  
                  	
                     
                     
                     Discounts and
                        promotions

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sales bonuses and
                        commissions

                     
                     

                  
                  
                  
                  	
                     
                     
                     Variable customer
                        management costs

                     
                     

                  
                  
                  
                  	
                     
                     
                     Other volume-based
                        selling and administrative expenses.

                     
                     

                  
                  

               
               
               
               Variable gross profit minus variable direct cost
                  equals the contribution margin. This is the profit after all variable costs but none
                  of the fixed costs are deducted. Contribution margin can be expressed as a ratio by
                  dividing the contribution margin by the revenue. (Exhibit 1-18 shows this and another ratio
                  on the bottom two lines.)

               
               
               
               
                  Exhibit 1-18 shows a contribution income
                  statement for a warehouse that has two product lines. Product line A has a high
                  contribution margin, while product line B has a low contribution margin.

               
               
               
               
                  Exhibit 1-18: Contribution Margin Analysis for a Warehouse with Two Product Lines[image: ../images/CLTDgraphic1a-18.png]
               
               
               
               
               
                  
                  
                  
                  
                  In this scenario, management is considering
                  eliminating product line B because it represents an opportunity cost. The ASCM Supply Chain Dictionary defines an opportunity cost in part as “the return on capital
                  that could have resulted had the capital been used for some purpose other than its
                  present use.” Here, the capacity and capital devoted to line B might be better
                  employed. Other logistics examples of opportunity costs include the cost of lost
                  sales or an investment in a particular type of inventory.

               
               
               
               Moving forward from the contribution margin, once
                  all of the variable costs are deducted, fixed direct costs are deducted. These are
                  any fixed costs that are directly related to the element being analyzed. (In this
                  case, the element is a product line, but it could also be a customer, a particular
                  warehouse, a shipping carrier, etc.) Logistics expenses could be any salaries,
                  expenses, transportation, order processing, and warehousing that would be eliminated
                  (or added if an expansion is being considered). The ratio for this line is
                  calculated as the last line of the exhibit (net segment contribution divided by
                  revenue).

               
               
               
               The remaining costs are indirect fixed costs. By
                  definition, these cannot be directly attributable to the elements being analyzed,
                  so
                  they are deducted only from the total. Logistics costs in this area include shared
                  warehouses, transportation equipment, and staff that would be reassigned rather than
                  laid off.

               
               
               
               In this analysis, eliminating product line B would
                  improve the contribution margin and its associated ratio as well as the net segment
                  contribution. However, net profit would be significantly reduced and there would be
                  excess capacity at the associated warehouses and other facilities. Therefore, the
                  product line should not be eliminated until a new line can be brought in to replace
                  it.

               
               
               
               A contribution analysis of customers can show which
                  are more profitable than others and can further break this down into whether the
                  variable or fixed cost components are more in play. In some cases, rather than
                  removing unprofitable customers, it may be possible to get those customers to take
                  on some of the logistics costs that are making them less profitable for you. If they
                  can perform these logistics services at a lower cost than you can, both parties will
                  see an increase in profitability.

               
               

            
            
         
         
         
         
            
            
            Cost Allocation

            
            
            
            
            
               
               
               
               
               
                  
                  
                  While the contribution analysis assigned only
                  fixed costs that could be directly attributed to operations, cost allocation methods
                  find ways to allocate all costs to each operating segment (or other thing being
                  analyzed) so the true cost of operations can be determined. One method of cost
                  allocation is the net profit approach, so called because it determines the net
                  profit provided by each element being analyzed. In this method, sales volume is used
                  to allocate costs; the segment’s sales volume (i.e., revenue) is divided by the
                  total sales volume to find the percentage of indirect costs to allocate to the
                  unit.

               
               
               
               Going back to the prior example, product line A has
                  US$1 million of the US$1.5 million in total revenue. US$1 million divided by US$1.5
                  million equals 66.7 percent, so line A could be allocated US$200,000 of the
                  US$300,000 in indirect fixed costs. The net profit provided by product line A would
                  then be US$190,000. Product line B would be allocated US$100,000, leaving it a net
                  profit of US$30,000.

               
               
               
               However, is allocating cost in this way fair and
                  equitable? Does product line A consume two-thirds of the actual advertising budget?
                  Does it take up two-thirds of the order processing, warehouse space, and
                  transportation volume or weight? A small product will consume far less space than
                  a
                  large one and a heavy item will have different shipping costs than a light one, but
                  this method accounts for none of this. Activity-based costing is one way
                  organizations can move away from this blunt approach and instead allocate costs with
                  more surgical precision.

               
               

            
            
         
         
         
         
            
            
            Activity-Based Costing

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  The principle behind activity-based
                  costing (ABC) is that costs are driven by activities that consume resources,
                  including management and administration. For example, if a customer’s products
                  require special handling, under ABC costing, a proportional share of the costs
                  associated with the required equipment is charged to the account. If a customer
                  requires more management or administrative attention, the account will be charged
                  for a proportionally larger share of those costs.

               
               
               
               
                  
                  
                  
                  
                  Activity-based costing is defined below along with
                  other terms, including the ABC definition of direct costs. (The definitions are all
                  from the ASCM Supply Chain Dictionary.)

               
               
               
               
                  
                  
                     Activity-based costing (ABC)
                     : In
                     activity-based cost accounting, a model—by time period—of resource costs created
                     as a result of activities related to products or services or other items causing
                     the activity to be carried out.

                  
                  
                     
                     Direct costs (second part of Dictionary definition): In activity-based
                     cost (ABC) accounting, a cost that can specifically be traced and is
                     economically feasible to track to a particular cost object (e.g., the units
                     produced, a production line, a department, a manufacturing plant). In contrast,
                     if the cost must be allocated across various cost objects, it is an indirect
                     cost. Based on the cost object under consideration, the classification of direct
                     and indirect can change. ABC accounting assumes that more costs traditionally
                     viewed as fixed costs are variable and can be traced to cost objects.

                  
                  
                     
                     Tracing
                     : In activity-based cost accounting,
                     connecting resources to activities to cost objects using underlying causal
                     drivers to understand how costs occur during normal business activities.

                  
                  
                     Cost
                        object
                     : In activity-based cost
                     accounting, anything for which a separate cost measurement is desirable. This
                     may include a product, customer, project, or other work unit.

                  
                  
                     Driver
                     (first part of Dictionary definition): In
                     activity-based cost accounting, an operation that influences the quantity of
                     work required and cost of an activity.

                  

               
               
               
               Activity-based costing assigns drivers to each
                  activity being analyzed. The goal is to have each driver relate to the actual cost
                  of the activity as closely as possible. For example, order processing may use the
                  number of orders as its driver. This way, the cost for order processing will be
                  traced to the customers (the cost objects) in direct relation to how many orders
                  they place. Customers who place fewer but larger orders will be seen as consuming
                  less order processing expense. If the number of line items per order makes more
                  sense, then the organization can select that as its driver. Similarly, each area of
                  logistics has its own organization-specific drivers.

               
               
               
               Here are some examples:

               
               
               
               
                  
                  
                  	
                     
                     
                     Warehousing: Pallet
                        bays used or labor hours consumed

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Unloading:
                              Quantity or unit type (e.g., pallet)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Palletizing:
                              Quantity of cartons

                           
                           

                        
                        
                        
                        	
                           
                           
                           Put-away:
                              Quantity or cubic volume

                           
                           

                        
                        
                        
                        	
                           
                           
                           Order picking:
                              Quantity, number of visits to the pick location, number of lines on
                              the pick order

                           
                           

                        
                        
                        
                        	
                           
                           
                           Supervision:
                              Supervisor hours

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Transportation: Number
                        of deliveries or distance traveled

                     
                     

                  
                  

               
               
               
               Drivers are determined through observation. A given
                  driver is observed against actual activity over time to see how well it relates to
                  actual costs. The workers who are involved can be interviewed to see what would
                  increase or decrease the amount of time they need to spend on the activity.

               
               
               
               Cost rates must also be developed. As an example,
                  for warehousing these steps would include

               
               
               
               
                  
                  
                  	
                     
                     
                     Identifying and
                        classifying all activities performed in the warehouse. (Generally, these
                        activities are classified as storage, handling, and value added.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Estimating the cost of
                        each activity, drawing on records and the expert opinion of warehouse
                        employees and managers.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Determining a unit for
                        each activity based on the appropriate cost driver. (For example, if the
                        labor costs for warehouse pickers is US$100,000 annually and the number of
                        annual picks is estimated at 250,000, the unit rate per pick will US$100,000
                        divided by 250,000, or 40 cents per pick.)

                     
                     

                  
                  

               
               
               
               Once a customer’s use has been identified, the
                  appropriate rates can then be applied to the customer’s estimated use of that asset
                  to create an ABC cost. The individual costs are aggregated.

               
               
               
               ABC costing may be a more accurate picture of where
                  resources are being spent (and who should be paying for them), but its use requires
                  detailed knowledge of the organization, the roles of its workers, and its
                  operations. The significant amount of work involved in gaining this knowledge can
                  be
                  subject to a benefit-cost analysis. It is important to determine whether the savings
                  from increased control justify the use of this method. Another disadvantage is that
                  accurate data may be difficult to collect. However, as organizations grow more
                  advanced in their efforts toward full digitization, data collection may become
                  better supported than it was in the past.

               
               
               
               
                  
                  Excess
                     Capacity

                  
                  
                  
                  
                     
                     
                     Unused capacity exists in most logistics activities. For
                     example, a warehouse should not be allowed to become 100 percent full because it
                     becomes very inefficient. Some empty pallet locations are needed at all times.
                     Employees also need to take breaks. On the other hand, too much excess
                     capacity—large amounts of empty pallet bays or employees with no current
                     assignments—is inefficient and should be reduced through good management.

                  
                  
                  
                  How does activity-based costing handle unused
                     capacity? If the system were to charge each cost object, such as a customer, for
                     a portion of the unused capacity, this would encourage managers to minimize
                     excess capacity, which could lead to too little excess capacity. It would also
                     distort how profitable the cost objects actually are. Therefore, ABC does not
                     charge excess capacity to any given cost object. Instead, this is the sole
                     indirect cost charged to the organization as a whole per time period. This cost
                     could be added in two separate accounts, a planned excess capacity account and
                     an unproductive hours or unused space account.

                  
                  
                  
                  A side benefit of doing the significant work required to
                     establish ABC at an organization is that capacity utilization levels can be
                     determined for each activity. A spreadsheet with this information can then be
                     established and target utilization levels can be set for activities. Management
                     control can be fine-tuned to increase or reduce capacity utilization in a given
                     area, for example, by reassigning picking staff to put-away
                     duties.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Throughput Accounting (TOC Accounting)

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  The ASCM
                     Supply Chain Dictionary defines throughput accounting and a synonym, theory
                  of constraints (TOC) accounting, as follows:

               
               
               
               
                  
                  
                     
                     
                     
                     Throughput
                        accounting
                     : A management accounting
                     method based on the belief that because every system has a constraint that
                     limits global performance, the most effective way to evaluate the impact that
                     any proposed action will have on the system as a whole is to look at the
                     expected changes in the global measures of throughput, inventory, and operating
                     expense.

                  
                  
                     Theory of constraints (TOC) accounting
                     : A cost and managerial accounting system
                     that accumulates costs and revenues into three areas—throughput, inventory, and
                     operating expense. It does not create incentives (through allocation of
                     overhead) to build up inventory. This accounting method is considered to provide
                     a truer reflection of actual revenues and costs than traditional cost accounting
                     and is closer to a cash flow concept of income than traditional accounting
                     is.

                  
                  TOC accounting provides a
                     simplified and more accurate form of direct costing that subtracts true variable
                     costs (those costs that vary with throughput quantity). Unlike traditional cost
                     accounting systems in which the focus is generally placed on reducing costs in
                     all the various accounts, the primary focus of TOC accounting is on aggressively
                     exploiting the constraint(s) to make more money for the firm.

                  

               
               
               
               While some basic calculations are provided
                  below to help illustrate the basic concept, throughput accounting is quite complex
                  and so the intent here is to provide a basic understanding of the usefulness of
                  these tools rather than to teach how to apply the tools in practice.

               
               
               
               
                  Throughput accounting’s highest priority is to
                  maximize throughput in terms of total monetary value. Throughput in this accounting
                  method is defined as sales revenue minus true variable costs. The second priority
                  is
                  to minimize investment in assets, which includes inventory, and the third priority
                  is to minimize operating expenses. The Dictionary
                  defines operating expense as “all the money an
                  organization spends in generating goal units.” The net profit will then be the
                  throughput minus the operating expense (or the sales revenue minus true variable
                  costs minus operating expense):
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               The values for net profit and investment are
                  then compared to the current levels, and a financial analysis determines whether the
                  increase in net profit is worth the added investment.

               
               
               
               Throughput accounting might be used, for
                  example, to determine when to authorize purchase of new logistics equipment. The
                  first thing to assess is the total impact on throughput, expressed as a monetary
                  value. The increase in throughput the equipment provides will not be theoretical but
                  will be the actual increase in revenue, meaning that if demand will use only half
                  of
                  the added capacity, then only the half used is considered when evaluating benefits
                  and costs. It also means that when using this for inventory purchases or production,
                  items sent to inventory rather than quickly converted to sales would not be
                  considered. Let’s say that a new storage rack system with a gravity feed alleviates
                  a constraint on last-in, first-out materials handling and order picking and could
                  theoretically increase sales revenues from US$100,000 to US$150,000 per month if
                  this constraint were removed and inventory was being moved at full capacity. While
                  the current storage method is the bottleneck and order pickers are never idle,
                  assume that it is estimated that with the new method, due to limitations of demand,
                  material handlers/pickers will be idle 20 percent of the time, so the sales revenue
                  to use is US$120,000 per month. The true variable costs (such as for order pickers)
                  are currently US$50,000 per month and, with the new equipment and the ability to add
                  staff to maximize throughput, would be US$55,000 per month, an amount that assumes
                  the same proportion of idle capacity. Therefore, current throughput is calculated
                  as
                  follows:
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               The increase in assets in the form of the new
                  equipment and any new inventory that would be created is then considered. In this
                  example, the cost of the equipment is the primary increase in assets, since this
                  equipment will not result in additional inventory build-up beyond what is currently
                  being maintained.

               
               
               
               Next, any change in operating expenses is
                  calculated, such as a need for more workers for the work center, less overtime, more
                  electricity, or how the equipment will be depreciated. The net profit with the
                  investment will then be calculated and compared to the current net profit without
                  the investment. Operating expenses in this case include the expenses for the
                  materials handlers/pickers. Since this equipment promises to require less standard
                  labor per unit for material moves but more labor overall due to the ability to move
                  more units in total, the organization estimates the monthly operating expenses to
                  be
                  US$12,000, which is a little more than for the existing storage equipment. Net
                  profit without (where operating expenses are US$10,000) and with the investment is
                  therefore estimated as follows, which indicates that the equipment should be
                  purchased:
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         Section C: Logistics
            Strategy within the Supply Chain

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Develop logistics goals
                     and objectives that complement organizational and supply chain strategy

                  
                  

               
               
               
               	
                  
                  
                  Express
                     the logistics organization’s value proposition to stakeholders

                  
                  

               
               
               
               	
                  
                  
                  Minimize
                     cost while maintaining stipulated service levels

                  
                  

               
               
               
               	
                  
                  
                  Set
                     overall budget goals and policies for payment terms that will support
                     the cash budget

                  
                  

               
               
               
               	
                  
                  
                  Segment
                     customers to provide customized, cost-effective service

                  
                  

               
               
               
               	
                  
                  
                  Understand
                     how the organization’s products will need different logistics services at
                     different stages of their life cycles.

                  
                  

               
               

            
            
            
            This section explores
               how to set goals and objectives to support organizational and supply
               chain strategies, with the desired service level being a primary
               goal that will drive many other decisions. From there, logistics
               managers develop a value proposition that will indicate, in part,
               how logistics will optimize cost and customer service. The section
               also discusses the need to tailor services to specific customer segments
               and to create a logistics strategy that fits the different stages
               of product life cycles.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Goals
            and Objectives

         
         
         
         
         
            
            
            
            
            Logistics goals and objectives
               are based on the logistics strategy, which is a long-term, two-
               or three- to five-year plan for logistics. The logistics strategy
               should be aligned with the supply chain’s and the organization’s
               business and strategic plans.

            
            
            
            Before we look at logistics
               goals and objectives, we’ll cover some preliminary information on
               the levels of planning and control in organizations and learn more about
               logistics strategy.

            
            

         
         
         
         
         
            
            
            Strategic, Tactical, and Operational
               Plans and Controls

            
            
            
            
            
               
               
               
               
               
                  
                  Planning and control in
                  organizations can occur at strategic, tactical, and operational levels.

               
               
               
               
                  
                  
                  Strategic
                     planning is defined in the ASCM
                     Supply Chain Dictionary as “the process of developing a strategic
                  plan.” The Dictionary defines
                  the strategic plan as

               
               
               
               
                  
                  a plan for how to marshal and determine actions to support the
                     mission, goals, and objectives of an organization. A strategic plan generally
                     includes an organization’s explicit mission, goals, and objectives as well as
                     the specific actions needed to achieve those goals and objectives.

                  

               
               
               
               Strategic planning
                  sets the overall structure of the network, how it will integrate,
                  and what tradeoffs will be made.

               
               
               
               
                  Tactical plans implement
                  the strategy at the execution level of warehousing, transportation,
                  and so on. They are medium-term plans that span six months to a
                  year. Annual budgets monitor and control at the tactical level.

               
               
               
               
                  At the lowest level
                  of planning, operational plans guide day-to-day operations by setting
                  policies, rules, and standards. Operations, however, is focused
                  more on control than on planning.

               
               
               
               
                  Exhibit 1-19 is
                  an overview of what typically falls in each of these areas of planning
                  and control.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-19: Strategic, Tactical, and Operational Levels of Planning and Control
                        
                        
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Level

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Elements Planned
                                    or Controlled

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Strategic
                                    

                                 
                                 
                                 
                                 
                                    Planning horizon: 3−5 years+

                                 
                                 
                                 
                                 
                                    Purpose: Planning

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Capital expenditures and projected operating
                                          costs

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Customer
                                          service levels

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Distribution
                                          channels

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Supply
                                          locations

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Manufacturing
                                          locations

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Warehouse
                                          types, sizes, numbers, and locations

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Transportation
                                          modes

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Make-or-buy
                                          (e.g., third-party logistics providers)

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Inventory
                                          levels

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Delivery
                                          methods

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Tactical
                                    

                                 
                                 
                                 
                                 
                                    Planning horizon: 6−12 months

                                 
                                 
                                 
                                 
                                    Purpose: Planning
                                    and control

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Warehousing

                                       
                                       
                                       
                                       
                                          
                                          
                                          	
                                             
                                             
                                             Layout and design

                                             
                                             

                                          
                                          
                                          
                                          	
                                             
                                             
                                             Allocation
                                                of space

                                             
                                             

                                          
                                          
                                          
                                          	
                                             
                                             
                                             Storage
                                                types (e.g., racks)

                                             
                                             

                                          
                                          
                                          
                                          	
                                             
                                             
                                             Inventory
                                                location method

                                             
                                             

                                          
                                          
                                          
                                          	
                                             
                                             
                                             Inventory
                                                control method

                                             
                                             

                                          
                                          

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Materials
                                          handling

                                       
                                       
                                       
                                       
                                          
                                          
                                          	
                                             
                                             
                                             Handling process

                                             
                                             

                                          
                                          
                                          
                                          	
                                             
                                             
                                             Handling
                                                equipment types and numbers

                                             
                                             

                                          
                                          
                                          
                                          	
                                             
                                             
                                             Unit
                                                loads

                                             
                                             

                                          
                                          

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Order
                                          processing

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Inbound/outbound transportation

                                       
                                       
                                       
                                       
                                          
                                          
                                          	
                                             
                                             
                                             Mode

                                             
                                             

                                          
                                          
                                          
                                          	
                                             
                                             
                                             Carriers

                                             
                                             

                                          
                                          
                                          
                                          	
                                             
                                             
                                             Main
                                                routes

                                             
                                             

                                          
                                          
                                          
                                          	
                                             
                                             
                                             Vehicle
                                                types, sizes, and numbers

                                             
                                             

                                          
                                          
                                          
                                          	
                                             
                                             
                                             Delivery
                                                schedules

                                             
                                             

                                          
                                          
                                          
                                          	
                                             
                                             
                                             Support
                                                for drivers, others

                                             
                                             

                                          
                                          

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Metrics,
                                          monitoring and control procedures, and documentation

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Customer
                                          service management procedures

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Operational
                                    

                                 
                                 
                                 
                                 
                                    Planning horizon: Daily

                                 
                                 
                                 
                                 
                                    Purpose: Control

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Checking and receiving goods

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Bulk
                                          and pallet bay storage

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Order
                                          picking and packing

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Inventory
                                          replenishment

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Load
                                          planning

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Routing
                                          and scheduling

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Personnel
                                          scheduling

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Order
                                          documentation

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Inventory
                                          level updates

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Vehicle
                                          maintenance/repair

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               

            
            
         
         
         
         
            
            
            Logistics Strategy

            
            
            
            
            
               
               
               
               
               
                  The basic purpose of strategy
                  at any level is to create a competitive advantage by economically
                  delivering just those things that your customers perceive as adding value.
                  This is true for overall organizational strategy as well as for
                  the strategies of each business unit, including logistics. Exhibit 1-20 shows
                  how logistics strategy is based on a detailed understanding of organization
                  and supply chain strategy, customer service requirements, and constraints.

               
               
               
               
                  Exhibit 1-20: Inputs to Logistics Strategy[image: ../images/CLTDgraphic1b-20.png]
               
               
               
               
               The organization determines
                  goals and objectives to achieve competitive advantage. Per Michael
                  Porter’s generic strategies, this could be cost leadership (lowest
                  cost), differentiation (unique product and/or service), or focus
                  (cost leadership or differentiation for a targeted niche segment).

               
               
               
               Supply chain strategy works
                  to fulfill these goals and objectives by integrating the organization’s
                  activities with the activities of key suppliers and customers. The
                  fact that logistics strategy needs to be aligned with overall organizational
                  strategy and supply chain strategy means that you should be able
                  to show how the successful implementation of logistics strategy
                  will directly support these larger organizational goals.

               
               
               
               Customer service requirements
                  are based on an understanding of the organization’s customer segments
                  (relevant groups of customers with similar characteristics). Each segment
                  will have service expectations based on their needs and what competitors offer
                  at a given price. Depending on the organization’s strategy, the
                  organization may choose to meet or exceed these expectations, or
                  it could choose to have lower service levels than the rest of the
                  market as part of a strategy to be the low-cost leader.

               
               
               
               Constraints refer to the
                  internal and external forces affecting logistics strategy. Internal
                  forces include current infrastructure and capacities, organizational
                  structure and culture, and other strengths and weaknesses. Changing
                  these require capital investments and time. External forces include
                  competitors’ strategies, regulatory environments, risks, country
                  infrastructures, and so on. These cannot be controlled but must
                  be understood and planned for.

               
               
               
               Bowersox and Daugherty
                  propose three generic logistics strategies:

               
               
               
               
                  
                  
                  	
                     
                     
                     Process strategy—Reduce cost using lean
                        processes.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Market
                        strategy—Differentiate by reducing complexity for customers.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Information
                        strategy—Share information to increase internal cohesion and external
                        partner collaboration.

                     
                     

                  
                  

               
               
               
               Usually there is more than
                  one way to meet the overall organizational strategy, and logistics
                  might use all of the above strategies at various levels of priority.
                  Logistics professionals often start by brainstorming many possible
                  ways to set logistics strategy. Innovative ideas should be encouraged
                  during this stage of planning. Later, the pros and cons of each
                  idea can be analyzed in detail and the best options that are feasible
                  for the planning horizon can be developed into a set of goals and
                  objectives.

               
               

            
            
         
         
         
         
            
            
            Logistics Goals and Objectives

            
            
            
            
            
               
               
               
               
               
                  Logistics goals and objectives
                  are specific and measurable targets for logistics key performance
                  indicators, or KPIs. Specific means that the goals and objectives
                  avoid generalities and are clearly defined. Measurable goals set
                  standards for metrics that can be used to gauge relative levels
                  of success. Because strategic plans are generated for a specific
                  time period, such as three years, goals and objectives are also
                  time-bound, meaning that they should be achieved by the end of that
                  period. Since they are based on organizational and supply chain
                  objectives, they essentially drill down further into those higher-level
                  goals and objectives. For example, if an overall objective is to
                  generate a return on capital employed (i.e., effectively use assets)
                  of 15 percent or higher, logistics can link this broad goal to more
                  detailed goals such as

               
               
               
               
                  
                  
                  	
                     
                     
                     Order-to-delivery cycle of 10 days or less

                     
                     

                  
                  
                  
                  	
                     
                     
                     Order
                        fulfillment lead time of 3 days or less

                     
                     

                  
                  
                  
                  	
                     
                     
                     Inventory
                        days of supply of 15 days or less.

                     
                     

                  
                  

               
               
               
               The goals and objectives
                  need to be relevant, meaning that if they (and the linked goals
                  of other business units) are achieved, the overall goal will also
                  be achieved. Finally, these goals need to be attainable given the
                  time available and the planned level of capital investment. While
                  goals should be challenging, unrealistic goals demoralize the persons
                  working to achieve them and make failure all but inevitable. Together
                  this means that logistics goals and objectives need to be SMART
                  (specific, measurable, attainable, relevant, and time-bound).

               
               
               
               
                  
                  Logistics
                     Goals

                  
                  
                  
                  Logistics
                     goals express how strategy will be fulfilled in broad terms. A common
                     goal is to add value at each point of operations. Both one’s own
                     actions and the actions of all third parties must be proven to add
                     value or they should be eliminated. Network and distribution channel
                     design goals relate to the types of echelons used and the general size
                     and complexity of channels. Customer-related goals include developing
                     a better understanding of customer segments and then tailoring customized
                     services that will appeal to them. Integration goals may include
                     the use of technology to provide all parties with one source of
                     shared information, optimize the total cost of logistics, and avoid
                     suboptimization.

                  
                  
               
               
               
               
                  
                  Categories
                     of Objectives

                  
                  
                  
                  Logistics
                     objectives need to address the comprehensive logistics system. The following
                     categories of objectives would generally be included. Each category
                     would contain a number of specific objectives along with KPIs and
                     targets that reflect their relative strategic priority.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Network integration. Network
                           integration begins with an in-depth customer needs assessment (e.g.,
                           two deliveries per week) that creates the inventory strategy, transportation
                           service requirements, and network design, including numbers of DCs
                           and their level of automation. Network integration requires an emphasis
                           on value for money spent or on best cost (rather than lowest cost)
                           to ensure that desired levels of network efficiency, external communications,
                           and service levels are achieved as efficiently as possible. Within
                           this, specific controls can be set:

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              
                                 Inventory. High-level objectives
                                 for management and control of inventory levels and turnover rates
                                 that can fulfill service objectives while eliminating any nonproductive
                                 inventory.

                              
                              

                           
                           
                           
                           	
                              
                              
                              
                                 Transportation. Objectives
                                 for shipment consolidations, use of mode selection to minimize cost
                                 (e.g., rail or barges), longer line hauls when possible, shorter local
                                 deliveries, and effective use of third-party logistics providers
                                 and carriers.

                              
                              

                           
                           
                           
                           	
                              
                              
                              
                                 Warehousing, materials handling,
                                    packaging. Objectives for effective use at optimum capacity
                                 levels, reducing the number of times inventory is handled, etc.

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Variance reduction. Variance
                           produces unpredictability and waste. Reducing variance results in
                           better productivity, reliability, and service. Logistics sets objectives
                           for minimizing and continuously reducing variability in each area
                           of operations.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Agility. Objectives can be
                           set for how quickly capacity can be scaled upward or downward or
                           new networks added or changed.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Product life cycle support and
                              reverse logistics. These objectives are for facilitating product
                           introduction, growth, maturity, and decline as well as sustainable
                           yet economical returns, recalls, and recycling.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Quality. Damage and incorrect
                           deliveries can involve large expenses and long time periods for
                           correction, so targets in this area are vital.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Customer
                              service and responsiveness. Objectives in this area directly
                           relate to the cost of logistics.

                        
                        

                     
                     

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Value Propositions and Cost and Service
            Optimization

         
         
         
         
            
            
            We begin with value propositions, which express the value that an
               organization plans to provide. We then move on to the basic costs and services associated
               with logistics and how to optimize them.

            
            

         
         
         
         
         
            
            
            Value Propositions

            
            
            
            
            
               
               
               
               
               
                  A logistics value proposition is a commitment regarding the value
                  that the organization will provide to a specific customer group or to other stakeholders.
                  For each of the goals and objectives of a logistics strategy, logistics professionals
                  can
                  determine how the capabilities they create will relate to the needs of their customers.
                  This
                  and a detailed understanding of customer segment needs become the basis for value
                  propositions.

               
               
               
               Part of a value proposition is simply to relate the
                  benefits that should be achieved by pursuing a given strategy. Thinking about these
                  from the
                  start embodies the phrase “begin with the end in mind.” Once you know where you want
                  to get,
                  you will be able to see what is getting you closer to that goal and what isn’t. A
                  value
                  proposition is like one of those elevator pitches where a person has just a few seconds
                  to
                  sell the gist of their plans or aspirations to a decision maker or customer.

               
               
               
               
                  Exhibit 1-21 revisits the three generic logistics
                  strategies, this time adding a value proposition to each.

               
               
               
               
                  Exhibit 1-21: Value Propositions for Generic Logistics Strategies[image: ../images/CLTDgraphic1b-21.png]
               
               
               
               
               Each of the more specific logistics goals and objectives
                  have associated value propositions.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Network integration. In addition to the proposition for achieving lowest total
                        cost at an acceptable service level, network integration involves the proposition
                        that
                        it can resolve the different requirements of various nodes in the supply network in
                        terms of different order sizes, different need for inventory availability, and order
                        urgency.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Variance reduction. The value proposition for variance reduction is that shorter
                        order cycle times reduce the assets that are tied up as inventory awaiting sale and
                        conversion to cash. Safety stock can also be lower when variance is lower.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Agility. The value proposition for agility is that operations can be postponed
                        for the longest possible time to give more time for actual demand to be known. This
                        can
                        be effective only if delivery can be very fast without being prohibitively expensive.
                        Often this takes the form of final assembly much nearer to the point of demand so
                        that
                        the distances are very short, but other solutions can get to the same goal.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Product life cycle support and reverse logistics. The value proposition for the
                        product life cycle is that agility will help meet variations in demand from very low
                        to
                        very high. The value of reverse logistics comes from the fact that returns are a
                        necessity that can cause a huge drain on profitability if not proactively
                        managed.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Quality. The value proposition for quality is that it is less expensive to invest
                        in quality than it is to pay for last-minute fixes, service recoveries, and returns,
                        especially after accounting for lost customers and reputation damage.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Customer service and responsiveness. Logistics professionals can have it all when
                        it comes to customer service by proposing a basic level of customer service for all
                        customer segments to keep costs affordable while determining when and how to go above
                        and beyond for those situations that are truly critical for their customers.

                     
                     

                  
                  

               
               
               
               Basic logistics service will meet the minimum service
                  requirements of customers, and providing it to all customers generates economies of
                  scale.
                  Such service establishes a base level for inventory availability; an acceptable window
                  for
                  delivery frequency, consistency, and speed; and what is considered a normal time frame
                  for
                  accommodating unusual customer requests. Another aspect of base logistics service
                  will
                  involve what is considered an acceptable number of logistics failures and an acceptable
                  period for malfunction recovery. These minimum levels might be tightened up over time
                  as
                  continuous improvement practices make it easier to provide better service at a low
                  cost.
                  However, they do need to be realistic. Setting too high a target and failing to achieve
                  that
                  level of service after setting expectations with customers can be disastrous.

               
               
               
               The idea of providing basic logistics service seems to go
                  against the concept of customizing service by segment. The basic logistics service
                  premise
                  is a value proposition intended in part to provide internal value in the form of cost
                  control, but it is also a promise to customers: It involves setting expectations that
                  service will not fall below a given level.

               
               
               
               Another aspect of basic customer service is that the
                  organization commits to going beyond the base level wherever customer need is greatest
                  but
                  providing just the base level when high service is not needed. In many cases, a service
                  failure will have little or no impact on a customer. For example, if the customer
                  has
                  sufficient safety stock on hand, a replenishment order that is a day or two late will
                  not
                  affect the customer much, provided that the parties maintain good communications regarding
                  expectations, actual stock levels, and reasons for the delay. However, other logistical
                  failures can result in plant shutdowns, lost sales, and other real economic
                  consequences.

               
               
               
               Learning about each segment’s priorities will reveal
                  those areas of economic consequence, and the organization will be able to ensure great
                  logistical service in those areas. This could involve forming a partnership with a
                  manufacturer to have parts on consignment at their plant to keep it operating. (You
                  still
                  own the inventory until it is used, but at least you don’t have to warehouse it.)
                  In another
                  example, it could involve flying parts out to a plant, such as during port strikes.

               
               

            
            
         
         
         
         
            
            
            Basic Logistics Categories

            
            
            
            
            
               
               
               
               
               
                  Logistics has many elements, but when considering how to optimize
                  the opposing forces of cost and service, it is helpful to think of logistics as falling
                  into
                  three basic categories:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Availability of inventory where and when it is needed can be accomplished using
                        safety stock, faster shipping, or more frequent deliveries, but, for better cost
                        control, information sharing might replace these.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Operational performance that focuses on delivery consistency will result in
                        higher customer satisfaction at a lower cost than if it works at high speed but often
                        fails to deliver on time. Flexibility to handle custom service requests and
                        responsiveness to changes in demand also fall in this category.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Service reliability is synonymous with quality. The proactive costs in this area
                        will involve training programs, design and enforcement of performance measurement
                        and
                        quality control systems, and continuous improvement. The reactive costs will involve
                        service failure recovery, rework and defect repair, and replacing lost
                        customers.

                     
                     

                  
                  

               
               
               
               Keep these factors—availability, operational performance,
                  and service reliability—in mind as we discuss how cost and service can be optimized
                  in
                  various areas of logistics. This topic also discusses the systems perspective for
                  total cost
                  minimization and how to conduct a make-or-buy analysis.

               
               

            
            
         
         
         
         
            
            
            Transportation, Warehousing, and Inventory

            
            
            
            
            
               
               
               
               
               
                  
                  Transporting larger shipments over longer distances is the main
                  principle behind transportation cost minimization, and shipment consolidation is a
                  main way
                  to achieve these long, full line hauls or their modal equivalents. Network planning
                  will
                  determine where the high costs of a warehouse and its inventory are and are not justified
                  when attempting to facilitate more of these full shipments. For example, there may
                  be a net
                  savings when several LTL shipments are consolidated into a trailer load shipment from
                  a new
                  break-bulk facility. The cost of local deliveries plus the TL delivery typically is
                  less
                  than that for multiple long-distance LTL deliveries, but the cost of the break-bulk
                  facility
                  would also need to be accounted for.

               
               
               
               
                  Achieving economical transportation and warehousing in practice
                  often requires innovative thinking, especially when lean systems call for fast, frequent,
                  small orders or direct-to-consumer deliveries result in high outbound transportation
                  costs
                  for small package deliveries. Examples of innovative thinking include

               
               
               
               
                  
                  
                  	
                     
                     
                     Using shipment
                        consolidators

                     
                     

                  
                  
                  
                  	
                     
                     
                     Delaying shipments to
                        consolidate orders (accepting longer lead times and higher inventory)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Partnerships with others who
                        have the same origin-destination pairings

                     
                     

                  
                  
                  
                  	
                     
                     
                     Long-term contracts with
                        package services to control cost when investments in more echelons are not
                        cost-justified.

                     
                     

                  
                  

               
               
               
               Reducing the total number of warehouses to the minimum
                  level that maintains customer service levels will have the side benefits of reducing
                  the
                  total amount of warehouse equipment and total inventory but at the tradeoff of higher
                  transportation cost.

               
               
               
               Once the network is established, the primary philosophy
                  that will enable warehouse cost minimization is that any service or cost needs to
                  be
                  justified by an increase in profits. This benefit-cost justification can be hard to
                  measure,
                  however, since sales levels change for many reasons. Logistics managers use the best
                  available models and estimation techniques to measure the added value of services
                  like
                  kitting (adding items like the correct power cord for the country of destination).
                  They also
                  control cost by deciding which items to spot-stock and which to provide as full-line
                  stocking. Spot stocking is used to satisfy spikes in local demand for a peak sales
                  period;
                  full-line stocking provides the full variety of inventory to offer economies of scope
                  for
                  customer selection convenience.

               
               
               
               
                  Another way to minimize the cost of transportation, warehousing, and
                  inventory is to minimize dwell time or other idle time for various assets. According
                  to the
                  ASCM Supply Chain Dictionary, 
                  dwell is

               
               
               
               
                  
                  the duration of time between when
                     cargo arrives in a terminal’s in-transit storage area and when it is shipped out by
                     clearance transportation.

                  

               
               
               
               Inventory that is not moving is not contributing to sales
                  or operational goals but is accumulating inventory carrying costs. Similarly, the
                  time that
                  trucks, ships, or railcars sit waiting beyond the allowed time for unloading or loading
                  will
                  result not only in carrier fees (called demurrage) but is an underutilization of assets.
                  For
                  warehousing, this is facility, staff, and equipment underutilization. Innovative
                  efficiencies may involve getting just one partner to do a process, for example, by
                  forwarding full truckload orders of one manufacturer’s goods to the manufacturer for
                  direct
                  shipment to the customer. Other techniques include cross-docking, operating vehicles
                  or
                  facilities over two or three shifts, or better communication between inbound and outbound
                  transportation functions to reduce empty backhauls. These steps also reduce overall
                  inventory.

               
               
               
               At the operational level, an example is efficient routing
                  and scheduling to ensure that each journey is cost-effective from resource utilization
                  and
                  transportation cost perspectives. For outbound distribution, this generally takes
                  the form
                  of deciding which orders can be combined on the same vehicle and in which order to
                  deliver
                  the goods. This is fairly complex in practice, however, due to traffic congestion
                  times,
                  acceptable delivery windows, and so on. Routing and scheduling software can reduce
                  costs if
                  it accounts for these many complexities. Good transportation management systems can
                  be an
                  invaluable asset in the effort to manage complexity.

               
               

            
            
         
         
         
         
            
            
            Labor and Technology

            
            
            
            
            
               
               
               
               
               
                  
                  Labor

                  
                  
                  
                  
                     Reducing labor cost may require some preventive investments for
                     training, worker safety measures, and organizational system redesign. Better-trained
                     workers may be more efficient and may provide better and more knowledgeable service.
                     Cross-training workers in several jobs can allow for the supply of labor to meet the
                     current demand. Training and equipment for safety can reduce risks, insurance costs,
                     and
                     legal liability. Workers who are capable of making empowered decisions may require
                     less
                     supervision. However, there is a role for setting work rules to minimize unproductive
                     time. Any work rules that are made need to be enforced. Technologies exist to record
                     driver loading and unloading activities and to track the movement of vehicles. Studying
                     regular route data might also help find areas where a routing change could avoid traffic
                     congestion and thus reduce total driver time. Automation and information systems can
                     also
                     reduce the total necessary workforce, but the cost of the equipment needs to be
                     justified.

                  
                  
               
               
               
               
                  
                  Technology

                  
                  
                  
                  
                     
                     Spending money on
                     information technology is often necessary to enable communication and optimization
                     at
                     strategic, tactical, and operational levels. As an example of communication, agile
                     logistics requires delaying production and transportation commitment until actual
                     demand
                     is known but then very rapidly initiating finalization and delivery. Other communication
                     examples include accurate forecasting, capacity verification, visibility of inventory
                     or
                     transportation assets, or telling salespeople what products are in surplus so they
                     can be
                     promoted.

                  
                  
                  
                  An example of optimization is seen in
                     direct-to-customer distribution. It relies on technology to combine shipments whenever
                     possible while meeting order delivery cycle commitments. Finding the right balance
                     between
                     all tradeoffs is often impossible without technology. Other optimization examples
                     include
                     positioning the right level of inventory at each node to meet actual demand and customer
                     service goals, ramping up or down faster for better responsiveness, or sourcing from
                     suppliers who have the right combination of cost, quality, and distance.

                  
                  
                  
                  For information technology to be cost-effective, it must
                     provide on-demand accessibility for all legitimate users, be relevant to the decisions
                     being made, and be accurate, timely, and easily transferrable to other locations and
                     participants. Ensuring that the benefits of information technology exceed the costs
                     includes clearly envisioning what the system should achieve, getting executive support,
                     fully understanding what the specific provider’s technology can and cannot do, and
                     investing in training and change management to ensure that the culture is ready to
                     adopt
                     the technology and has the skill base to use it.

                  
                  
                  
                  For equipment technology such as warehouse automation or inventory tracking systems,
                     the
                     justification and challenges are similar. Proper training and change management are
                     critical to realizing the promised benefits. Change management may be needed to alter
                     business processes, keep end users informed and participating, and enforce correct
                     use.

                  
                  
                  
                  With either type of technology, setting
                     success criteria and KPIs up front and then revisiting metrics both at the end of
                     projects
                     and in an ongoing manner will help organizations learn from successes and
                     failures.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Systems Perspective

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  Much
                  has been said about integrating logistics subsystems and understanding how to balance
                  tradeoffs, but how do you develop a total systems perspective? One way is to look
                  at the
                  system from a big-picture viewpoint, often represented as a diagram of nodes and links.
                  Another way is to look at the total cost of ownership in addition to landed cost.

               
               
               
               
                  
                  Visualizing Complexity with
                     Nodes and Links

                  
                  
                  
                  
                     
                     Exhibit 1-22 shows a logistics network diagram
                     represented as a set of nodes and links.

                  
                  
                  
                  
                     Exhibit 1-22: Logistics Network Using Nodes and Links[image: ../images/CLTDGraphic10-1.png]
                  
                  
                  
                  
                  A node is any place where inventory is
                     processed, transferred, or stored, so this can include all types of warehouses (including
                     cross-docking centers) and manufacturing locations. Market locations, including retailers,
                     might be considered another type of node (an end point). According to the ASCM Supply Chain Dictionary, a link is “the transportation method used in a logistics
                     system to connect the nodes of the system.”

                  
                  
                  
                  In
                     addition to representing the nodes and links in the simplest way possible, such diagrams
                     may also list distances, costs per average unit shipped, or shipping times for each
                     link.
                     From a big-picture view like this, logistics managers can better understand the complexity
                     of their systems.

                  
                  
                  
                  
                     Exhibit 1-23 shows how a node-and-link diagram
                     might be enhanced using a real map, in this example, an organization’s South African
                     logistics operation is visualized as a series of nodes and links.

                  
                  
                  
                  
                     Exhibit 1-23: Mapping a Logistics System Using Nodes and Links (South Africa Example)[image: ../images/CLTDgraphic1b-22.png]
                  
                  
                  
                  
                  The example in Exhibit 1-23 shows how the longer distances are
                     represented by longer links and how various nodes might be served by more than one
                     link.
                     In this case, the diagram is from the perspective of where the organization takes
                     custody
                     of the shipments: at a plant, shipping port, or airport. The portions of transit using
                     water and air carriers and their origin points are not shown because the goods are
                     not yet
                     under the organization’s control.

                  
                  
                  
                  Another diagram
                     might have even more information, such as the links following actual routes, and so
                     on.
                     The thickness of the lines could even be used to show the volume of traffic. A diagram
                     such as this should suit the purpose and audience it is made for.

                  
                  
                  
                  Separating logistics into nodes and links can help network planners
                     look for ways to control costs by simplifying unnecessary complexity or locating areas
                     where multiple markets might be served from a new node. Representing the complexity
                     of the
                     system as a whole to decision makers could also help when justifying investments in
                     new
                     information technologies or process improvements. Exhibit 1-23, for example, shows where several
                     opportunities exist for loaded backhauls rather than each origin point using a vehicle
                     in
                     only one direction and then deadheading back. Node-and-link diagrams can similarly
                     be used
                     to map the various flows of materials within a warehouse to identify areas where the
                     traffic flow can be improved or a dropoff on one end of the warehouse can be an
                     opportunity for a pickup on the way back. In a warehouse context, this is sometimes
                     called
                     spaghetti mapping.

                  
                  
               
               
               
               
                  
                  Total Cost of
                     Ownership

                  
                  
                  
                  The total cost of ownership (TCO) is defined in the ASCM Supply Chain Dictionary as follows:

                  
                  
                  
                  
                     
                     In supply chain management, the total cost of
                        ownership of the supply delivery system is the sum of all the costs associated with
                        every activity of the supply stream. The main insight that TCO offers to the supply
                        chain manager is the understanding that the acquisition cost is often a very small
                        portion of the total cost of ownership.

                     

                  
                  
                  
                  When working toward cost minimization, it is important to take a fresh look and decide
                     which activities or costs should be seen as an investment in capabilities rather than
                     just
                     an expense to be minimized. Note that TCO may change over time and should be periodically
                     reassessed.

                  
                  
                  
                  
                     
                     
                     
                        Cost Considerations in TCO
                        

                     
                     
                     
                     Related inventory cost category terms are purchase price/production
                        cost and landed cost. The purchase price or acquisition cost is the price per unit
                        of
                        materials acquired from suppliers. Production cost is the cost per unit of direct
                        materials, direct labor, and factory overhead (cost of goods sold) that is applied
                        to
                        products produced by the organization. Landed cost was defined elsewhere. Exhibit 1-24 compares
                        these terms.

                     
                     
                     
                     
                        Exhibit 1-24: Relationship between Cost Terminology[image: ../images/CLTDgraphic1b-23.png]
                     
                     
                     
                     
                     Landed costs are often the most important costs
                        considered for a TCO study from a logistics perspective. Some important landed costs
                        that frequently differ between alternatives are

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Purchase price/production
                              cost

                           
                           

                        
                        
                        
                        	
                           
                           
                           Transportation cost (at
                              each stage), including industrial packaging

                           
                           

                        
                        
                        
                        	
                           
                           
                           Customs and related costs
                              (tariffs, duties, taxes, intermediary fees)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Inventory costs (carrying,
                              ordering, and backorder costs) including transportation carrying costs (can be
                              significant for slow transport)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Third-party provider
                              fees

                           
                           

                        
                        
                        
                        	
                           
                           
                           Monitoring and control
                              costs, which are generally higher when using third-party providers.

                           
                           

                        
                        

                     
                     
                     
                     Some landed costs may or may not differ between
                        the alternatives or may be omitted to simplify analysis. Such costs could include

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Financing and opportunity
                              costs

                           
                           

                        
                        
                        
                        	
                           
                           
                           Sales and
                              marketing

                           
                           

                        
                        
                        
                        	
                           
                           
                           Administrative (executive,
                              billing/payment, and information system)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Reverse logistics
                              (returns)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Insurance and risk
                              management

                           
                           

                        
                        
                        
                        	
                           
                           
                           Taxes and foreign exchange
                              (relevant for global sourcing decisions).

                           
                           

                        
                        

                     
                     
                     
                     TCO costs can include capital investment and
                        other pre-transaction costs for establishing a new logistics network; they can also
                        include post-transaction or ongoing costs.

                     
                     
                     
                     Capital investment and other pre-transaction costs include the costs of evaluating
                        choices and switching logistics nodes and links, such as

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Requirements identification
                              and research

                           
                           

                        
                        
                        
                        	
                           
                           
                           Product
                              development

                           
                           

                        
                        
                        
                        	
                           
                           
                           Contract sourcing (search,
                              selection, qualification, and legal review)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Process change and training
                              of supplier and organization

                           
                           

                        
                        
                        
                        	
                           
                           
                           Plant openings/closings,
                              hiring/layoffs

                           
                           

                        
                        
                        
                        	
                           
                           
                           Supplier education and
                              process/system integration.

                           
                           

                        
                        

                     
                     
                     
                     Post-transaction costs (or ongoing costs) are
                        the costs of ownership that occur throughout the life of the product. Examples
                        include

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Life cycle costs (quality,
                              durability, and maintainability versus price)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Maintenance, repair, and
                              operations and other ongoing service

                           
                           

                        
                        
                        
                        	
                           
                           
                           Costs of quality (defects,
                              repairs, rework, returns, warranties)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Sustainability costs
                              (recycling, recovery of materials, etc.)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Customer service and
                              reputation costs (support, lost customers).

                           
                           

                        
                        

                     
                     
                  
                  
                  
                     
                     
                     
                        Using TCO to Minimize the Total Cost of a Logistics
                           System
                        

                     
                     
                     
                     A TCO study can help with decisions
                        related to logistics cost tradeoffs. While Exhibit 1-25 analyzes only two factors (number
                        of distribution points and transportation cost) and so isn’t a true total cost of
                        ownership analysis, this simplified tradeoff analysis helps show that the lowest total
                        cost for a distribution network is often in a different range than the lowest total
                        cost
                        for any given system component. While a single distribution point (warehouse) would
                        produce the lowest inventory cost, seven or eight would minimize total transportation
                        cost. Three or four distribution points is the range where the lowest TCO might be
                        found. (Adding other cost curves to the analysis might shift this range.) A separate
                        analysis would be needed for inbound logistics and manufacturing.

                     
                     
                     
                     
                        Exhibit 1-25: Optimizing Distribution Tradeoffs[image: ../images/CLTDgraphic1b-24.png]
                     
                     
                     
                  
                  
                  
                     
                     
                     
                        Total Cost Minimization Challenges
                        

                     
                     
                     
                     A key observation to make from Exhibit 1-25 is that total cost analyses grow
                        more and more complex as more costs are considered. The above analysis makes no
                        consideration of transportation lot sizes, the global distances involved, or the amount
                        of safety stock to maintain in the system, to name only a few considerations. Therefore,
                        TCO analysis may require sophisticated analytical tools such as an optimization or
                        simulation model.

                     
                     
                     
                     Total cost minimization can be
                        difficult to realize. Organizations have long-standing department-specific cost
                        reduction policies, management incentives, and accounting practices in place that
                        may
                        penalize individuals for failing to minimize costs in their departments. A total cost
                        minimization strategy therefore requires extensive process changes starting at the
                        executive level, realignment of management incentives toward total cost, and a method
                        of
                        measuring and rewarding success based on achieving least total cost.

                     
                     
                     
                     Tools such as scorecards can be modified to reflect
                        these total cost measurements, which can also ensure that customer service or other
                        objectives are given weight in the analysis. When properly implemented, a total cost
                        perspective can help organizations make and justify wise, cost-effective choices for
                        the
                        long term.

                     
                     
                  
                  
                  
                     
                     
                     
                        TCO Case Study for Inbound
                           Logistics
                        

                     
                     
                     
                     Longer lead times typically
                        involve more inventory in the supply chain, and the carrying cost of that additional
                        inventory needs to be included in the analysis of the total cost of ownership. Too
                        often
                        companies look at the obvious—purchase price, transportation costs, duty costs
                        associated with doing business on a letter of credit, etc.—but ignore the additional
                        lead time and the associated carrying costs that go along with long-distance
                        sourcing.

                     
                     
                     
                     For example, a U.S. company’s initial
                        analysis of copper tubing costs for Brazilian, Korean, Chinese, and U.S. suppliers
                        showed that the supplier from China had the lowest costs, even after all landed costs
                        were considered. When the inventory carrying costs were included, however, the locally
                        based U.S. supplier, only three hours away, had the lowest costs, due to the shorter
                        lead times. This example is illustrated in Exhibit 1-26. The highlighting shows line
                        items that have significant price differences.

                     
                     
                     
                     
                        Exhibit 1-26: Total Cost of Ownership Comparative Example[image: ../images/CLTDgraphic1b-25.png]
                     
                     
                     
                  
               
               

            
            
         
         
         
         
            
            
            Make-or-Buy Cost Analysis

            
            
            
            
            
               
               
               
               
               Whether to implement a logistics process or acquire
                  inventory through internal processes or to use external contract sources will make
                  a huge
                  difference to the logistics organization’s costs and customer service levels. A main
                  part of
                  this decision process is called a make-or-buy cost analysis.

               
               
               
               According to the ASCM
                     Supply Chain Dictionary, a make-or-buy cost
                     analysis is

               
               
               
               
                  
                  a comparison of all the costs
                     associated with making an item versus the cost of buying the item.

                  

               
               
               
               
                  
                  An associated definition from the Dictionary is for make-or-buy decision
                  :
                  

               
               
               
               
                  
                  
                     
                     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.

                  

               
               
               
               
                  
                  A
                  make-or-buy analysis can be done at strategic, tactical, and operational levels. Many
                  make-or-buy decisions are strategic, including contracting out some or all logistics
                  operations, manufacturing or buying inventory, and owning a fleet or using third-party
                  carriers. Even after these strategic decisions are made, there can be annual tactical
                  or
                  daily operational make-or-buy decisions, such as sourcing subcomponents, finding alternative
                  sources of supply during an emergency, expanding ones’ own warehouses or using contract
                  warehouses when there are capacity constraints, or using a contract carrier or an
                  owned
                  vehicle for a specific delivery. While other parts of this learning system address
                  specific
                  areas of the make-or-buy decision for warehousing, inventory, and transportation,
                  general
                  considerations are presented here. First, though, let’s look at some contracting terms.

               
               
               
               
                  
                  Contracting or Sourcing
                     Terminology

                  
                  
                  
                  
                     
                     
                     The Dictionary defines outsourcing as

                  
                  
                  
                  
                     
                     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.

                     

                  
                  
                  
                  
                     
                     
                     
                     Outsourcing can be contrasted with
                     insourcing
                     , which
                     the Dictionary defines as “using the firm’s internal
                     resources to provide goods and services.” A synonym for outsourcing is subcontracting
                     , which is
                     “sending production work outside to another manufacturer.”

                  
                  
                  
                  
                     
                     Outsourcing partners may be located
                     near at hand or offshore. The Dictionary defines offshore as “outsourcing a business function to another
                     company in a different country than the original company’s country.” An organization
                     could
                     also offshore without outsourcing by opening a branch in a different country and hiring
                     employees there to staff the branch. Thus, offshoring usually implies locating a business
                     unit or facility in a different country, which could be directly owned or owned by
                     a
                     supply chain partner. Note that in many smaller countries that have numerous neighbors,
                     offshoring could still involve relatively short distances. Near-sourcing is another
                     term
                     for sourcing closer to home.

                  
                  
               
               
               
               
                  
                  Make-or-Buy
                     Considerations

                  
                  
                  
                  Before selecting an external
                     provider of materials or services, logistics professionals need to ask and answer
                     questions about the possible consequences of giving the activity to another company,
                     including

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           
                           
                           
                           Is the activity a core
                           competency?

                        
                        

                     
                     
                     
                     	
                        
                        
                        What are the consequences of
                           losing related skills or knowledge, and how will this impact the customer
                           experience?

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           
                           
                           
                           
                           
                           
                           
                           
                           What is the landed cost (or total
                           cost of ownership)?

                        
                        

                     
                     
                     
                     	
                        
                        
                        What is the break-even
                           point?

                        
                        

                     
                     

                  
                  
                  
                  
                     
                     
                     
                        Core Competency Analysis
                        

                     
                     
                     
                     The ASCM Supply Chain Dictionary defines core competencies as

                     
                     
                     
                     
                        
                        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.

                        

                     
                     
                     
                     There is rarely a good reason
                        to contract out a core competency.

                     
                     
                     
                     A core
                        competency analysis starts by determining whether the skill or knowledge set in question
                        is indeed core. A core competency may be part of the organization’s strategy for
                        achieving competitive advantage, so reviewing strategy at various levels is an important
                        part of this analysis.

                     
                     
                     
                     A core competency is also
                        assessed relative to the competition. If you do a thing well, you might believe it
                        is a
                        core competency, but if competitors do it better for the same cost or as well for
                        significantly less, then you do not have a core competency, they do. Since the
                        organization may have some bias in its opinion, it is important to interview both
                        internal and external stakeholders who have expertise in this area or experience with
                        the organization. Surveying customers, for example, will provide their opinions on
                        whether the organization provides sufficient differentiation from the competition.
                        If
                        there is a difference of opinion, a best practice is to avoid potential bias and trust
                        the outside sources.

                     
                     
                     
                     If the activity is not a
                        core competency, the next question to ask is whether it should be. This again involves
                        market scanning. It may be that there is a need in the market for this capability
                        and no
                        one has yet developed it. If there is no market need, then it shouldn’t be done at
                        all.
                        If there is a market need for the competency, the next question is whether the
                        organization has the skills, expertise, and infrastructure in place to develop it
                        quickly. If so, the choice should be to “make.” If not, the make-or-buy analysis will
                        need to weigh the costs of developing these capabilities versus purchasing them since
                        they are not currently part of a core competency. This is a strategic decision. If
                        the
                        organization wants it to be a core competency, it will have to be willing to commit
                        the
                        necessary funding and be able to get it done with a fast enough time-to-market for
                        it to
                        provide a competitive advantage. If this is not the case, “buy” is the better
                        choice.

                     
                     
                     
                     If, after this analysis, it is still
                        unclear whether an activity is a core competency, it is useful to think about it from
                        the following perspective: Will handing it off to someone else allow you to have more
                        funds, time, and energy to devote to what are clearly your core competency
                        areas?

                     
                     
                  
                  
                  
                     
                     
                     
                        Lost Skill and Knowledge; Customer Impact
                        

                     
                     
                     
                     When you contract out a capability, you also lose the staff that has
                        expertise in those areas. If maintaining that expertise costs more than the benefit
                        it
                        provides, it will point to “buy.” This is often the case when third-party specialists
                        already have greater expertise or better information systems than you can profitably
                        afford to maintain yourself. Specialists make these things profitable because they
                        can
                        spread the cost of them over multiple clients, generating economies of scale. However,
                        when using a third party, you lose the ability to directly control the customer
                        experience. While you can set guidelines, any harm to your reputation can be difficult
                        to repair. On the other hand, excellent providers may improve the customer
                        experience.

                     
                     
                     
                     Some organizations have moved
                        operations back home because they place a premium on having a knowledgeable workforce.
                        They see investing in skilled workers as paying off in high productivity, low error
                        rates, good safety records, low risk of recalls or liability issues, and a customized
                        customer experience. For them, the risks of outsourcing are too high compared to the
                        benefits they receive. They may use the decision to insource as an opportunity to
                        reengineer their processes to make them more competitive (e.g., lean or agile). For
                        example, when Whirlpool decided to insource, they made all of their subcomponents
                        interchangeable between models so that the new plant could be more agile due to low
                        changeover costs for new models.

                     
                     
                     
                     A third option
                        is to retain parts of a process and outsource other parts. Toyota retains engine design
                        and manufacture as a core competency, designs its transmissions but outsources their
                        manufacture, and outsources both the design and manufacture of its electrical
                        systems.

                     
                     
                  
                  
                  
                     
                     
                     
                        Landed Cost or Total Cost of
                           Ownership
                        

                     
                     
                     
                     The concepts of landed cost and
                        total cost of ownership can also be used as part of a make-or-buy analysis.

                     
                     
                     
                     When tallying the total cost of ownership for various
                        alternatives, there are some additional factors that favor a “make” decision:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           
                              Control. The organization may want to be able to
                              control the level of quality, the processes used, sustainability, and so on. Quality
                              impacts reputation, and this can impact long-term profitability.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Customer focus and responsiveness. Since you are
                              possibly one of many customers to the third party, your organization may not get
                              sufficient attention. They could be slow to respond to your feedback or to repair
                              errors. These issues could in turn affect your customers.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Risk management. Risks of the theft of intellectual
                              property such as processes and patents can be significant. This risk can be higher
                              in countries with poor enforcement of intellectual property laws. Risks of
                              litigation for liability, risks to the organization’s reputation due to supplier
                              ethical practices, or risks of supplier financial failure can also be
                              significant.

                           
                           

                        
                        

                     
                     
                     
                     Many of the above issues can be resolved by
                        carefully crafting terms and conditions of contracts. More money can be invested in
                        monitoring and controlling, but these activities are typically more involved and even
                        more costly when using contract providers. Research by Kalakota and Robinson on TCO
                        related to offshore outsourcing (cited in Crandall, Crandall, and Chen, Principles of Supply Chain Management) reported a
                        reduction in total cost of labor of 70 percent, an increase in total transportation
                        costs of 20 percent, and an increase in the organization’s monitoring and control
                        costs
                        of 20 percent, for a net reduction in costs of 30 percent. In this case, the economics
                        still pointed to offshore outsourcing, but use of TCO helped ensure that everyone
                        involved had a realistic expectation of actual profitability after these higher
                        monitoring and control costs were included.

                     
                     
                     
                     Here
                        are some total cost of ownership factors that favor a “buy” decision:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           
                              Better agility. You can adapt to increases or
                              decreases in demand more quickly when you can buy capacity on the market or release
                              it when not needed.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Better resilience. If you maintain backup contracts
                              to ensure availability or there are many globally diversified sources of supply, you
                              can get back to full capacity quickly after a disaster, etc.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Reduced capital expenditures. Having lower fixed
                              costs relative to total expenses reduces operating leverage, meaning that you will
                              become profitable more quickly than an organization that has high fixed costs to
                              first overcome. (On the minus side, low operating leverage has lower per-unit
                              profits after the break-even point.)

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Better focus on core competencies. Working on
                              non-core competencies is an opportunity cost because those workers and assets can’t
                              be devoted to a core competency.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              New ways of thinking. Working with other
                              organizations can provide fresh ideas, including new processes or
                              technologies.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Access to new markets. Working with contractors in
                              new countries can provide an avenue to opening up new markets. (Buying capacity in
                              new areas can also do this but at higher risk.)

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Expertise and management of complexity. Other
                              organizations may specialize in certain areas of expertise or in managing
                              international complexity, which will reduce your risk and your management
                              time.

                           
                           

                        
                        

                     
                     
                  
                  
                  
                     
                     
                     
                        
                        Break-Even Analysis
                        

                     
                     
                     
                     A “make” decision may involve buying, building, or leasing facilities
                        at home, in nearby countries, or in distant countries. This represents a large capital
                        investment. When this is true, you will want to calculate the break-even point. 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.”

                     
                     
                     
                     There are many formulas for break-even analysis. One that works well
                        for a comparison of two alternatives is the following formula for break-even in units,
                        where Q is the quantity in units:
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                     For example, let’s say
                        that you are considering buying an overseas plant for US$10 million and the variable
                        cost (i.e., landed cost) for the product is US$25 per unit. You can buy the units
                        from a
                        vendor at US$0 in fixed costs and US$35 in variable (landed) costs. What is the
                        break-even in units that makes this profitable?

                     
                     
                     
                     The steps below show how to solve for Q to find the answer.
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                     In this case, if demand
                        is projected to be greater than one million units, it would be better to “make” than
                        to
                        “buy,” but otherwise it is better to “buy.” The analysis could be done again if the
                        fixed or variable costs for either option change. For example, if an existing plant
                        can
                        be used or retrofitted, this can lower the fixed costs (i.e., less capital
                        investment).

                     
                     
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Contracting
            and Budgeting

         
         
         
         
         
            
            
            
            
            This area addresses contracting
               for logistics services. It also looks at budgeting in terms of the
               general process and some common types and addresses some key considerations
               to ensure that budgets can meet cost and cash flow goals.

            
            

         
         
         
         
         
            
            
            Contracting Process

            
            
            
            
            
               
               
               
               
               
                  When contracting for capabilities,
                  services, business functions, products, and so on, it is important
                  to follow a formal process. Parts of this process include the total
                  cost of ownership and make-or-buy analysis. The general process
                  presented next assumes that only the first few steps would be taken
                  if the results of the make-or-buy analysis point to “make,” in which
                  case, the operation or product/service would continue to be done
                  in-house, would be offshored but owned, or would be insourced.

               
               
               
               The following steps in
                  the contracting process are iterative; steps might be revisited or
                  taken in a slightly different order.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Begin with the end in mind and
                           document plans. Set objectives and success criteria for the
                        sourcing initiative. Create project plans with timetables, responsibilities,
                        and deliverables. Get approval and funding. Communicate with staff
                        to manage morale.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Analyze strategic imperatives. Do
                        a core competency analysis and assess fit with organizational, supply
                        chain, and logistics strategies. If the element is or should be a
                        core competency, then “make” instead.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Analyze costs and the as-is state. Assess
                        the current costs of doing the activity or producing the good or
                        service. This will be a baseline for comparison. Assess the costs
                        of each alternative using landed cost or total cost of ownership
                        analysis and make-or-buy analysis. If the economics point to “make,”
                        stop here.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Select providers. Once a decision
                        to contract has been made, the next step is to find the right provider.
                        Following the subprocess described here can ensure that providers
                        are given unbiased consideration and important steps are not omitted.
                        As with the larger process, the subprocess is iterative and some
                        steps might be done in a slightly different order.

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           
                              Clarify the requirements and the
                                 scope of activities. Clearly document what problem needs to
                              be solved, what will be the provider’s responsibility, and, just as
                              importantly, what will not be their responsibility. Scope may include
                              design; management of assets, labor, or other third parties; and
                              provision of specific logistics functions, manufacturing, or just
                              parts of a process. Specify deliverables, inputs and outputs with
                              business functions or other providers, and internal staff who will
                              be responsible for the relationship or accountable for success.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Identify the type of provider being
                                 sought. Should the provider be dedicated to your organization
                              or can it work with multiple clients? Dedicated providers have a
                              higher cost that usually must be borne year round, so this option
                              is best when high specialization is needed, when they will be working
                              on proprietary designs or processes and high loyalty is needed,
                              or when throughput will be high enough to make this the lowest-cost
                              option. Multi-user services have economies of scale and lower costs,
                              can consolidate loads for more frequent deliveries, and can agilely
                              distribute warehouse capacity such as by balancing seasonality among
                              clients. Their customer service, vehicles, and equipment may be
                              less personalized and customized, however.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Locate and research potential providers. Logistics
                              websites and trade magazines can give a general sense of qualified
                              providers. A request for information (RFI) can be sent out describing
                              your organization, the scope and requirements of the contract, and
                              information on the selection criteria, procurement process, and
                              response format. The RFI should have a confidentiality clause both
                              for the information provided and the fact that the area is being
                              considered for outsourcing. Responses should indicate interest, capacity,
                              service area, organizational size and stability, technical competence, references,
                              and so on.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Prepare a request for proposal
                                 (RFP) or invitation to tender (ITT) or equivalent. The order
                              qualifiers are sent an RFP or ITT. These documents require more
                              work to prepare and respond to. They specify business, technical, and
                              information requirements along with relevant data or schematics.
                              Allowed contract type and pricing structure can be specified, but
                              some large contractors like 3PLs may have more leverage and might
                              use only certain types of contracts. For fairness, all providers
                              should get the same information. (Answers to questions later in
                              the process should also be provided to all participants.) Provide
                              deadlines for responses and for follow-up questions. Confidentiality
                              for all parties is essential. While a fixed format is necessary,
                              there should be a way for bidders to propose innovative solutions.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Evaluate and compare responses. The
                              fixed format will allow for direct comparison of quantitative information,
                              for example, cost per pallet stored, case shipped, etc. Some danger
                              areas include understanding what services are and are not included
                              in a rate, provisions for future costs or cost increases, and any other
                              qualifiers or open questions. Resolve these issues before proceeding
                              using bidder conferences and presentations as needed. A key goal
                              is to get the best value, not necessarily the lowest price. This
                              is the best price for what you are getting in terms of the required
                              service levels, risk levels, and qualitative factors. Qualitative
                              issues may include ethics and sustainability, compatible culture, staff
                              expertise, and information system compatibility. When responses
                              are complex, consider an evaluation matrix spreadsheet with groups
                              like finance-, operations-, service-, and contractor-specific factors.
                              Weight requirements as essential, preferred, and optional. Interview
                              the potential providers’ clients to ensure that they are providing
                              realistic responses given their resources and history.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Select a contractor and negotiate. When
                              one or more final contractors are selected, negotiations begin by
                              gaining agreement on who should participate, such as legal staff,
                              consultants, and so on. Often this step includes an on-site assessment
                              or in-person presentations to get a deeper look at the provider’s operations
                              or product. In working with 3PLs, for example, it is important to profile
                              their logistics network and your own and determine any gaps. This
                              is also a good time for setting desired improvement goals, which
                              requires comparing the gaps between the as-is and the desired levels
                              of performance. Any final gaps need to be clarified, and this can
                              become a list of negotiation items (wants and needs).

                           
                           
                           
                           The negotiations should
                              address costs, service levels, and quality and how to monitor and
                              control and terminate contracts. In addition to contract type and terms
                              and conditions, specify which organization is responsible for which
                              parts of the network, who will make decisions, who will supervise,
                              and how day-to-day operations will be conducted. Joint operating
                              controls should be in place along with policies and procedures,
                              especially for error corrections. You need to get down to the details
                              regarding how risk and reward sharing will work and what each party
                              will do to communicate, share information, develop trust, show financial
                              and time commitment, and resolve issues informally and formally.
                              This might include provision for future phases of the relationship should
                              it meet success criteria.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Finalize contract and contract
                                 terms and conditions; sign contract. Once prices and services
                              are agreed upon, legal and expert reviewers determine risks. The
                              contract is amended as needed and then signed.

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Implement the contract. After
                        the provider is selected and the contract is negotiated and signed,
                        the contract is implemented. Contracts need to include an implementation
                        plan to ensure a smooth initial transition period. This will be
                        a formal project that assigns tasks and communication requirements
                        to each party. Depending on the scope, this step could be short
                        or long and involved. Expect something like fully restructuring
                        a logistics network to take significant time. Champions and project
                        managers will be needed to sustain the momentum, stay on budget,
                        and keep people accountable. Large projects can start with short
                        phases to show quick successes. More expensive investments, such
                        as a shared IT system, could be reserved for later phases. It is
                        a best practice to start as simple as possible and then add complexity
                        incrementally.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Reorganize internal processes and
                           transition staff. Change management will be needed to communicate
                        the impact the changes will have on the organization. If a process
                        is outsourced, the interface areas will need to be redesigned to
                        have inputs or outputs go to the contractor. Staff will be nervous
                        about their jobs, and this needs to be addressed up front and honestly
                        right from the start. Note that change management requires its own
                        plans and funding, for example, for career transitioning, plant
                        closings, and culture change.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Manage contract relationships. Managing
                        outsourced relationships—especially ones in different cultures—requires
                        a different skill set than internal management. Experience will
                        develop over time. To maintain the relationship:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Mutually develop strategic, tactical, and
                              operational goals (minimum goals and stretch goals). Keep these
                              goals living by tracking, reviewing, and updating them regularly.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Develop
                              formal and informal feedback channels. The formal channels include regular
                              reports and early communication of promotions and product launches; informal
                              channels are the vital daily interactions among organizational counterparts.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Measure
                              performance in both directions. You should measure the provider’s
                              key performance indicators, such as on-time delivery, and the provider
                              should measure your organization’s performance, such as total system
                              inventory and management effectiveness. Use metrics that both parties
                              agree upon. Compare actual prices to the contract on a periodic
                              basis. Plan and conduct scheduled and unscheduled audits.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Challenge partners to new levels of excellence.
                              Use of continuous improvement philosophies like kaizen can help
                              make small improvements. A contract renewal point provides a chance
                              to step back and conduct a major assessment and improvement initiative.
                              Recognizing failures can be seen as an opportunity to deepen the
                              commitment.

                           
                           

                        
                        

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Budgeting and Payment Terms Strategy

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  Next we discuss the
                  overall logistics budgeting process as well as the cash budget.
                  Part of developing a cash budget is determining what payment terms
                  strategy will result in an acceptable budget, so this will also
                  be covered.

               
               
               
               
                  
                  Budgeting
                     Methods

                  
                  
                  
                  While
                     there are many methods of budgeting, here are a few popular ones:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           
                           
                           
                           
                           Static budget (fixed budget). A
                           budget based on an expected demand (e.g., sales) level and an expected
                           capacity level. Once these are determined, the budget is produced
                           and, other than some allowances, these are the limits for the year regardless
                           of whether underlying assumptions change. Such budgets can be useful for
                           very stable organizations (stable demand and supply) or for subbudgets
                           of functional areas that have no direct relation to sales, manufacturing,
                           or other volume-determined costs. Logistics is not such a function.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           
                           
                           
                           
                           Flexible budget (expense budget). A
                           budget that dynamically adjusts to changes in sales volume or, in
                           the case of a logistics budget, changes in demand for logistics services.
                           First, a relevant range over which an activity is expected to fluctuate
                           is determined. The fixed and variable costs are then determined
                           within this range. Fixed costs will remain fixed within the range
                           and are treated just as in a static budget. Variable costs are determined
                           using a rate times a volume, and perhaps best-case, expected-case,
                           and worst-case scenarios are prepared using the high, middle, and
                           low volumes. Such budgets help differentiate between controllable and
                           uncontrollable cost changes.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           
                           
                           
                           
                           Rolling budget (continuous budget). A
                           budget that is continually revised to keep to a 12- or 18-month
                           planning horizon by adding a new month to the end as the current
                           month rolls off. Replanning is a regular event. Budgets become more precise
                           the closer they get to the present and can better reflect changes
                           in events. Such a system requires reengineering and change management
                           for the whole company.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Budget
                     Types

                  
                  
                  
                  An organization
                     will have a number of types of budgets. The master budget is basically a
                     collection of subbudgets; it shows the total cost to the organization
                     at a given level of sales. For this reason, the first budget in
                     the master budgeting process is the sales budget. A sales budget
                     determines the number of units/services of each type that sales
                     and marketing commits to sell. This expected sales level forms the
                     basis for the demand for logistics services after it is translated
                     into the number of shipments to/from each location per period given
                     the necessary lead time. The logistics budget can be a subbudget
                     of the master budget or of various department budgets, depending
                     on how logistics is organized. Each major subset of logistics, such
                     as transportation, will have its own more detailed budget. The master
                     budget has a number of other related budgets such as for direct
                     labor, administrative expenses, and so on.

                  
                  
                  
                  At a high level, different budgeting decisions
                     will have an impact on different financial statements, and finance
                     professionals will review budgets to ensure the organization’s overall
                     financial well-being. Logistics expenses on goods and services will
                     directly impact the income statement, since this statement basically
                     shows how revenue minus expenses equals income. Capital expenditures
                     on or liquidation of property, plant, and equipment will impact
                     the balance sheet, since this is the record of the organization’s
                     assets, liabilities, and owner investment. Any debt needed to finance operations
                     or buy fixed assets will also impact the balance sheet. All cash
                     inflows and outflows impact the statement of cash flows, so this
                     will include any change in accounts receivable, accounts payable,
                     inventory, spending on fixed assets, new debt, and so on.

                  
                  
                  
                  Three budgets are
                     particularly important to logistics:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The organization’s
                           capital budget determines which important long-term projects will
                           be funded in the current period to acquire or build property, plant,
                           and equipment, perform reengineering, acquire software, and so on.
                           Logistics may need to create business proposals for logistics-related
                           capital expenditures and work to get such projects approved or changed
                           in priority.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           logistics operating budget determines the necessary expenditures
                           to deliver the targeted service level. This budgeting process is
                           discussed next.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           cash budget is used to plan and control the timing of cash flows.
                           While revenues and expenses are used in other types of budgets,
                           the cash flows related to these commitments will often occur in
                           different periods. Since cash is what pays the bills and salaries,
                           companies need to ensure that they have sufficient cash to pay obligations
                           without resorting to expensive borrowing or having too much idle cash.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Budgeting
                     Process

                  
                  
                  
                  Budgeting
                     is often a major effort, and it typically occupies at least several
                     months of a logistics professional’s year. While organizations will
                     differ somewhat in the process and the details, budgeting typically
                     starts about two months prior to the end of the organization’s fiscal
                     year and should conclude no later than a few weeks into the next fiscal
                     year so that other work will not be delayed. Determining when to
                     start budgeting is an important decision, because there needs to
                     be enough time to get the work done while also waiting until enough
                     year-to-date data has accumulated to make reliable cost forecasts
                     for the next year. During the year, the budget will also need to be
                     maintained to keep it useful (such as adjusting the volume of a
                     flexible budget).

                  
                  
                  
                  Here
                     are some steps in the budgeting process:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Set
                           objectives and policies.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Analyze
                           capacity and available resources in a gap analysis.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Update
                           parameters and get agreement on assumptions, set expectations with superiors,
                           and document and clearly communicate parameters and assumptions
                           to persons preparing subbudgets.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Coordinate
                           and review subbudget development, negotiating with subordinates
                           and superiors.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Get
                           final budget approval.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Distribute
                           and communicate the importance of the budget.

                        
                        

                     
                     

                  
                  
                  
                  While most of the
                     work involved in budgeting is tactical and involves getting into
                     the details, there are a number of preliminary budgeting steps that
                     should be performed to ensure that the budget is aligned with the
                     organization’s strategy. Setting overall policies and establishing
                     clear budget expectations are also important preliminary steps.
                     Part of setting objectives involves determining what the budget
                     will be used for and what it should not be used for. For example,
                     many organizations try to make a budget work for performance appraisal,
                     to control or even ambitiously cut costs, and to accurately predict
                     costs. Budgets that try to serve all of these functions often create unintended
                     consequences such as people padding budgets to get bonuses/avoid penalties
                     or using budgets to present wishful thinking rather than realistic expectations.
                     To avoid the first of these problems, it may be better to set performance evaluations
                     based on other KPIs. To avoid a budget that is unrealistic, one
                     solution is to set two goals: a minimum goal, which is the expected
                     or most likely result, and a stretch goal, which is a goal to help
                     motivate continuous improvement.

                  
                  
                  
                  While much has been said about aligning
                     the logistics strategy to the organizational and supply chain strategies,
                     the budget is where these plans are implemented, delayed, or denied.
                     If the organization or the logistics function is new, budgeting
                     may need to begin with many of the steps described elsewhere, such
                     as determining whether logistics is or should be a core competency
                     and how best to align logistics to the organization’s competitive
                     strategy. When developing a budget in an established organization
                     and logistics function, important preliminary steps include determining if
                     there are new or greatly changed drivers or constraints that will
                     impact logistics costs. For example, an improving economy tends
                     to result in higher logistics costs. In another example, mandating
                     the use of electronic logging devices for trucking will reduce hours
                     of operation and increase logistics costs.

                  
                  
                  
                  After determining what these drivers or
                     constraints are, logistics professionals need to do a gap analysis
                     to determine whether the current levels of logistics funding and resources
                     will be adequate or if they will require changes. Another area for
                     gap analysis is whether insurance coverage is adequate for risks
                     such as inventory shrinkage, bad debts, lawsuits, or natural disasters.
                     There must be adequate funds in the budget for insurance deductibles.
                     A gap analysis may also assess whether the organization’s budgeting
                     software is sufficient or if it is creating too many workarounds
                     and inefficiencies. An investment in new software might pay for
                     itself quickly if it reduces the overall budgeting effort or increases
                     the usefulness of the budget.

                  
                  
                  
                  A gap analysis will lead to recommendations,
                     and any large strategic-level changes will need to be discussed
                     up front with executives. This will likely be a back-and-forth conversation
                     that will require good selling skills when the need is for more
                     funding. In other words, preliminary budget processes are ideal
                     times to set expectations with executives. Explain how creating
                     a longer supply chain or more congestion in cities or driver shortages
                     are affecting the overall budget requirements. The resulting budget
                     is more likely to be approved.

                  
                  
                  
                  Updating parameters requires updating the
                     rates used as assumptions in budgets. This can include labor rates,
                     freight rates, lease costs, maintenance rates, and so on. If these
                     are inaccurate, any calculations based on rate times volume will
                     also be wrong, even if the volume is accurate. Logistics professionals
                     should maintain professional skepticism regarding rate increases
                     and question unusual changes. This may require price comparisons
                     or talking to other professionals in the industry such as freight forwarders,
                     logistics service providers, carriers, landlords, contract management professionals,
                     and so on to learn when changes are reasonable versus when they should
                     trigger renegotiation or scanning the market for new partners or
                     service providers.

                  
                  
                  
                  Once
                     parameters are determined, the top logistics manager needs to communicate
                     the parameters clearly in writing to all other logistics professionals
                     responsible for portions of the logistics budget. In addition to
                     high-level goals, the top logistics manager must be clear about
                     what sort of information needs to be provided, such as important
                     dates, budgeting tools to be used, the type of data to be included
                     in the budget (e.g., level of aggregation, units of measure, currency
                     to use), and qualitative information that should be provided, such
                     as a narrative explaining the need for a change in a particular
                     budget area. The assumptions that everyone will use when developing
                     their budgets should also be documented. These assumptions might
                     be agreed upon only after some back-and-forth debate and analysis
                     of forecasts, but getting everyone to agree on them and then putting
                     them in writing as clear forecasting parameters will prevent different
                     people from making wildly different budgets. When an assumption
                     turns out to be wrong, it will be easier to identify the root cause
                     of the problem when management wants an explanation. Examples of assumptions
                     include service levels, freight volumes, and numbers of full-time
                     versus temporary workers.

                  
                  
                  
                  Often, budgets rely on experience, and
                     old values are projected forward and updated based on new rates
                     as well as volume trends and other drivers of change. In many cases,
                     a new rate is determined based on the market, contracts, or other
                     facts. In other cases, a percentage growth rate of a cost is estimated,
                     such as a cost increasing by 5 percent per year. The formula for
                     a constant growth rate is as follows:

                  
                  
                  
                  
[image: ../images/1c-3_01_id194CB0Y602L_mathml_12_width_1087.png]


                  
                  
                  
                  If the old rate was
                     US$40 per hour and the growth rate is assumed to be 5 percent, the above
                     formula for next year (number of periods = 1) would be US$40 x 1.05
                     = US$42. The formula for two years from now (number of periods =
                     2) would be US$40 x (1.05)2 =
                     US$44.10.

                  
                  
                  
                  When working
                     in a new market or when there is not enough history to use these methods
                     for budgeting, logistics professionals may need to turn to simulations
                     or optimization software (and include a budget request for such
                     tools if they are not yet in place) or conduct benchmarking of a
                     similar industry or supply chain. Even when the budget is projecting
                     forward what happened in the past, such tools can serve as a check
                     to see if the overall costs are above or below those of competitors.

                  
                  
                  
                  Once a budget is developed,
                     each level of management goes over the budgets submitted by subordinates
                     and negotiates the level of funding. This will involve an interplay
                     of constraints on the one hand (including funding constraints) and
                     demand and service levels on the other hand. If a bottom-up, top-down
                     budgeting method is used, individual process owners will develop
                     their budgets from the bottom up and these are summed and submitted
                     to management, who then compares these totals to what fits with
                     the strategy and is feasible or expected. They will use this to
                     direct priorities, such as more spending on warehousing and less
                     on transportation, and so on. After back-and-forth adjustments,
                     the budget is approved and communicated.

                  
                  
               
               
               
               
                  
                  Cash
                     Budgets and Setting Payment Terms Strategy

                  
                  
                  
                  A cash budget has
                     four basic components:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Cash
                           receipts (actual cash inflows)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Cash
                           disbursements (actual cash outflows)

                        
                        

                     
                     
                     
                     	
                        
                        
                        A
                           cash surplus or deficit (Beginning cash plus inflows minus outflows
                           equals ending cash.)

                        
                        

                     
                     
                     
                     	
                        
                        
                        A
                           financing section (borrowings and repayments needed to cover deficits)

                        
                        

                     
                     

                  
                  
                  
                  The cash budget determines
                     the impact of the length of time it takes to get paid and how soon
                     the organization has before paying for goods or services. Therefore,
                     key determinants of whether the cash budget will be acceptable or
                     unacceptable are the payment terms the organization negotiates with
                     its suppliers, carriers, other service providers, and customers.
                     Payment terms include cash in advance on one end, open account and
                     some other methods somewhere in the middle, and cash on delivery
                     on the other end of the spectrum. The key point here is that cash
                     in advance involves a very early inflow/outflow depending on whether
                     you are the buyer or seller, while cash on delivery would be the
                     opposite. An open account involves negotiating a window for when
                     payment is due, and it often also includes an incentive for earlier payment.
                     For example, 2/10 net 90 means that the buyer can get a 2 percent
                     discount if paying within 10 days or must pay the full amount within
                     90 days to avoid being delinquent. While such decisions individually
                     have little impact on the cash budget, collectively they make a
                     huge impact. For this reason, logistics payment term guidelines
                     are needed as a budget parameter (and are also used when negotiating contracts).

                  
                  
                  
                  A general principle
                     of finance is that it is usually better to get money earlier and
                     pay later (while avoiding penalties, reputation damage, etc.). Of
                     course, the other party generally wants the opposite. Here are a
                     few considerations to keep in mind when deciding on how much priority
                     to place on negotiating better payment terms.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Determine what the
                           strategy should be driving. This will determine whether/when tight
                           turnarounds will be needed and when they are less of a priority.

                        
                        

                     
                     
                     
                     	
                        
                        
                        If
                           you negotiate terms that get cash sooner, you should have a plan
                           for how that cash will be put to use.

                        
                        

                     
                     
                     
                     	
                        
                        
                        If
                           you accept longer payment terms, you should determine whether you
                           will need to borrow money and how this will affect your margins.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Determine
                           if different strategies are needed for different customer segments.
                           For example, for high fashion, air freight and expediting may be
                           needed during fashion week or awards season, requiring cash. However,
                           if financing is needed, this cost can be absorbed into the price
                           due to the high markups. On the other hand, low-value clothing will
                           need the lowest landed cost, including the lowest cost of financing.

                        
                        

                     
                     
                     
                     	
                        
                        
                        When
                           buying things internationally, especially when using slower modes
                           of transport, the lead times will be long and the impact of different
                           payment terms will be more intense. In addition, the cost of tariffs,
                           port fees, and so on need to be able to be absorbed while still
                           retaining a sufficient profit margin.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Determine
                           if you can accept worse payment terms but then sell your accounts receivable
                           to a third party to get cash immediately (for a fee).

                        
                        

                     
                     

                  
                  
                  
                  In some cases, the
                     cash flow budget goals will be developed first, and then you will back
                     into your operational budget to help ensure meeting cash flow requirements.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 4: Segmentation

         
         
         
         
         
            
            
            
            
            Segmentation is a strategic
               factor that involves using various means to categorize different
               aspects of the business so that different areas can be planned and
               budgeted in a customized manner. Three types are customer, delivery
               channel, and product segmentation.

            
            

         
         
         
         
         
            
            
            Customer Segmentation

            
            
            
            
            
               
               
               
               
               
                  
                  
                  In essence, customer
                  segmentation is dividing one’s customer base into meaningful groups.
                  From a logistics strategy development perspective, customer segmentation primarily
                  requires determining which customer segments value which logistics services
                  and which other services are of lower priority.

               
               
               
               When you understand
                  what services a given category of your customers want (and are willing
                  to pay more to get) and which services are less important to them,
                  it then becomes clear how fast and reliably a given shipment needs
                  to arrive, where inventory should primarily be located, and so on,
                  as well as the relative consequences of a given type of service
                  failure. Taking a one-size-fits-all approach would result in all customers
                  being quoted the same average lead time and being provided with
                  the same levels of customer service (inventory availability), service
                  reliability, and so on, resulting in the same cost to serve each
                  customer. The organization would be spending money on many things
                  that certain customer segments do not care about and therefore would
                  not want to pay for. Rather, the strategy should be to determine what
                  each customer considers to be value added and provide excellent
                  service in these areas (i.e., order winners) while providing acceptable
                  levels of cost-effective services in areas of lower priority (i.e.,
                  order qualifiers). The least profitable customer segments could
                  be offered just a basic level of service, perhaps with options to
                  pay more to upgrade.

               
               

            
            
         
         
         
         
            
            
            Delivery Channel Segmentation

            
            
            
            
            
               
               
               
               
               
                  Another way to segment
                  is by delivery channel. For example, this may require determining
                  which customers need an omni-channel strategy and which can be served
                  with a simpler supply chain.

               
               
               
               Once an organization
                  has a better idea of who it needs to serve and in what ways, this information
                  is used to drive logistics strategy. For example, it helps in determining how
                  many distribution centers will be needed. Neiman Marcus, the high-end department
                  store, has just two distribution centers, while consumer goods retailer Target
                  has more than 10 times that number. Neiman Marcus’s customers are
                  willing to pay more for the items, so Neiman Marcus can rely more
                  on air transport and save money on warehousing. Target’s customers
                  will shop elsewhere if the price isn’t right or a product is not
                  available, so Target has built a cost-effective distribution network with
                  high availability.

               
               

            
            
         
         
         
         
            
            
            Product Segmentation

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Product segmentation
                  involves segmenting by the logistics requirements of different categories
                  of products. Unlike with customer segmentation, logistics may be
                  directly involved in product segmentation.

               
               
               
               Size and other product
                  characteristics mean that different types of products will have different
                  warehousing and transportation requirements. For transportation,
                  this may include the most desirable transportation mode and how
                  the last mile delivery will need to be handled (and its cost). For
                  warehousing, this may entail determining where to place the goods
                  to best facilitate materials handling and picking.

               
               
               
               Inventory can be segmented
                  by revenue, profit, or volume, which helps to determine the proper
                  inventory levels to hold. ABC inventory analysis is a method of segmentation
                  that uses one or more of these criteria. In addition, logistics professionals
                  might create segments for special types of inventory:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Bulk materials. Orders sold
                        in bulk (liquids, grains, etc.) have different storage, handling,
                        and vehicle requirements.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Size and shape of goods. This
                        type of segmentation will dictate whether to use pallet delivery
                        networks, specialty trucks, or parcel services. Clothing may need
                        to be transported on racks. Large, bulky items like couches or beds
                        may need an additional person to unload them. It would be unprofitable
                        to include this extra person on any other sort of delivery, so this
                        would be its own segment.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Temperature. Frozen, refrigerated,
                        and ambient temperature requirements create zones for warehousing
                        and multi-temperature or separate vehicles. Ambient temperature
                        goods can often travel in a refrigerated section. The tradeoff is
                        more space but wasted energy.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Value. Valuable goods have
                        more expensive holding costs due to security needs and are often
                        centralized to minimize these costs. They can bear higher transportation
                        cost such as air. Goods that are at higher risk of theft in transit
                        may need security vehicles; in some cases, they and the vehicles
                        are kept nondescript.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Variety. Products that have
                        many different SKUs, such as sizes of shirts, will generate large
                        inventories unless inventory is centralized. Low-value staples with large
                        varieties are instead ordered far in advance.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Hazardous goods. These goods
                        require special networks that comply with all regulatory requirements.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Cross-contamination. Goods
                        that can absorb smells or have chemical interactions need to be
                        segregated from items that emit odors and so on. This is especially
                        true of segregating chemicals from foodstuffs.

                     
                     

                  
                  

               
               
               
               Knowing in general
                  how expensive it will be to handle certain types of products will increase
                  the accuracy of the logistics budget.

               
               

            
            
         
         
   
      
         
         
         
         Topic 5: Product
            Life Cycles

         
         
         
         
         
            
            
            
            
            Products do not simply
               appear and disappear from the market. Each product goes through
               stages where the product is planned, designed, marketed, sold, and eventually
               (in most cases) removed from the market for various reasons. These
               stages each require a different approach and can affect the supply
               chain in various ways as the product advances from one stage to
               another.

            
            

         
         
         
         
         
            
            
            Management at Different Life Cycle
               Stages

            
            
            
            
            
               
               
               
               
               
                  The ASCM Supply Chain Dictionary defines
                  the product life cycle 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.

                  

               
               
               
               As shown in Exhibit 1-27,
                  the traditional product life cycle includes development, introduction,
                  growth, maturity, and decline.

               
               
               
               
                  Exhibit 1-27: Product Life Cycle[image: ../images/CLTDgraphic1b-26.png]
               
               
               
               
               
                  
                  The purpose of learning
                  the differences between these phases is to enable product life cycle
                  management. According to the ASCM
                     Supply Chain Dictionary,
                   
                  product life cycle management (PLM) is

               
               
               
               
                  
                  the
                     process of facilitating the development, use, and support of products
                     that customers want and need. It helps professionals envision the
                     creation and preservation of product information, both to the customer
                     and along the reverse-logistics portion of the supply chain.

                  

               
               
               
               The following describes
                  management practices at the different life cycle stages.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Development. Product
                        (or service) development is the incubation state of the product
                        life cycle. There are no sales at this point, as the organization
                        prepares to introduce the product. Traditionally, this is when market
                        research, product design or service definition, testing, and finalization
                        are done. Logistics can provide input on product shape, whether
                        assembly should be needed, estimates on unit load sizes, and costs
                        for a given weight or density.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Introduction. During the introduction
                        stage, sales of the product or service will be low until customers
                        become increasingly aware of it and its benefits. The organization
                        will likely have additional costs to establish distribution of the product
                        or service. High costs with low sales volume typically make this
                        a time of negative profits.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Growth. The growth stage is
                        a time of rapid revenue growth. Sales increase as more customers
                        become aware of the product and its benefits. Once the product has
                        proven success and customers begin seeking it, sales will continue
                        to increase as retailers become interested in offering the product.
                        Distribution may need to expand rapidly at this point.

                     
                     
                     
                     As the base of customers
                        and distributors grows, businesses must commit increased resources
                        to satisfy the market’s needs, maintain market share, and gather
                        and analyze data in an ongoing manner. Production and inventory
                        levels must be managed to avoid stockouts or delays that could lead
                        to customers switching brands. A make-to-stock strategy may work
                        well for many products in the growth stage, so warehouse capacity
                        requirements will increase rapidly. Flexible capacity such as contract
                        warehouses may be needed unless the organization is willing to take
                        the risk and expand internal capacity. The main risk here is that
                        if demand growth is not realized, there will be significant excess capacity.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Maturity. The maturity stage
                        is the most profitable. Sales continue to increase but at a slower
                        rate. Competition will result in decreased market share and/or prices. Inventory
                        minimization should be a priority, since demand can be forecast
                        more reliably and less safety stock will be needed. However, inventory
                        cannot be adjusted downward without proactive management.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Decline. Eventually sales begin
                        to decline as the market becomes saturated, the product becomes
                        technologically outdated, or customers’ tastes change. If the product
                        has developed brand loyalty, profitability may be maintained longer,
                        but, with declining production volumes and increased unit costs,
                        eventually no more profit will be made. Organizations that have
                        used a make-to-stock strategy may need to transition to a make-to-order
                        strategy to prolong profitability as long as possible. Warehousing
                        may decide to stock the materials in only select warehouses to further
                        minimize inventory cost. This will increase transportation time,
                        but it may be needed to maintain profitability.

                     
                     

                  
                  

               
               
               
               
                  
                  Overlapping Cycles

                  
                  
                  
                  One thing to note about
                     the product life cycle is that an organization with many products
                     will have products at various stages in their life cycles. If the
                     organization is working to introduce new products as older ones
                     enter decline, the ebb and flow of the various products’ stages
                     should even out some of the variability in warehouse and transportation
                     capacity requirements. However, a product that has a far different
                     rate of increase/decrease or higher/lower demand peaks or valleys
                     than forecasted will still place strains on agility.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Effect of Life Cycles on Suppliers
               and Reverse Logistics

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  Logistics also needs to
                  work closely with suppliers for product life cycle support. There
                  are numerous regulations these days that require tracing certain
                  materials back to their source, either because they are hazardous
                  or for political reasons such as sourcing from regions in armed
                  conflict. Suppliers will likewise need to work with their suppliers
                  to establish these chains of custody as far back as possible. In
                  another aspect of life cycle support, logistics will need to establish
                  ways to efficiently handle returns as well as help to communicate
                  the reasons for returns so that improvements can be made. Product
                  supply can be severely constrained when suppliers have part life
                  cycles that are shorter than the product’s life cycle.

               
               
               
               Another aspect of the product
                  life cycle is the end-of-life requirements for a product. This additional
                  life cycle phase can last well past the decline stage for some products due
                  to warranty periods, spare parts policies, or return/reclamation
                  policies. For example, government regulations mandate accepting
                  back certain goods such as electronics for proper handling of hazardous
                  waste and recovery of scarce materials. These require up-front logistics
                  strategies to minimize their cost and make them effective.

               
               

            
            
         
         
   
      
         
         
         
         Section D: Logistics
            Framework

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Relate how logistics
                     organizational structure impacts strategic capabilities and the ability
                     to synchronize the supply chain

                  
                  

               
               
               
               	
                  
                  
                  Develop
                     productive relationships with the various types of third parties
                     with which logistics professionals commonly associate

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     the types of qualities needed to form deeper relationships with
                     external partners, such as trust and information sharing

                  
                  

               
               
               
               	
                  
                  
                  Describe
                     collaborative methods such as vendor-managed inventory

                  
                  

               
               
               
               	
                  
                  
                  Understand
                     how risk management can be used at a strategic level to explore strengths,
                     weaknesses, opportunities, and threats (SWOT)

                  
                  

               
               
               
               	
                  
                  
                  Acquire
                     and manage logistics professionals to ensure sufficient human resource capacity
                     capable of performing work at targeted quality and service levels.

                  
                  

               
               

            
            
            
            A framework is an underlying
               structure that supports what is built upon this foundation. In the
               context of an organization, a framework refers to the principles, organizational
               methods, methods of forming relationships, and other foundational concepts
               that determine what the organization can and cannot easily accomplish.
               A logistics framework in particular could refer to an existing logistics
               framework, a reverse logistics framework, or the effort to design
               a new framework at a new organization. The logistics framework should
               be distinguished from logistics network design, which involves selecting
               the nodes and links in a network, such as the number of distribution
               centers and so on. The organization’s strategy and its desired network design
               will be implemented more easily in some logistics frameworks than
               in others, which is why the framework needs to be discussed before
               determining the best logistics network for the organization.

            
            
            
            A logistics framework
               can be rigid or flexible. Increasing framework flexibility or agility
               is becoming more and more necessary as changes become more frequent
               and pronounced, from the regularity of severe natural disasters
               to the shakeup of long-standing trade deals. For this reason, organizations
               need to carefully consider whether their existing or proposed organizational
               structures, collaborative methods, business relationships, strategic
               risk planning, and human resource methods will enable them to change
               and adapt to new situations relatively easily or only with difficulty.
               When the answer is the latter, it may be time to reorganize.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Organizational
            Design and Supply Chain Synchronization

         
         
         
         
         
            
            
            
            
            Logistics professionals
               may not have any say in the matter of their firm’s organizational
               structure. In some cases, they might influence the structure if
               a decision to reorganize has been made, but, in most cases, they
               should simply understand the existing structure so they can function
               well within it. It is much like fitting in with organizational culture.

            
            
            
            After describing organizational
               structure, we look at supply chain synchronization. While supply
               chain synchronization is the province of supply chain management,
               the logistics organization will need to be designed to collaborate
               effectively with outside partners. Logistics professionals may often
               handle day-to-day issues with persons in other organizations. Finally,
               we discuss some logistics operating arrangements, which are dictated
               primarily by the organization’s strategic choices regarding which marketing
               channels they will use. Again, this is something that needs to be
               understood when developing a complementary logistics strategy.

            
            

         
         
         
         
         
            
            
            Logistics Organizational Structure

            
            
            
            
            
               
               
               
               
               
                  Most organizations now recognize
                  the importance of logistics and supply chain management to their
                  organizations, but traditional organizational structures that split logistics
                  up among several departments might still exist simply due to inertia
                  or because it is a deliberate choice. When logistics is separated
                  like this, extra care needs to be taken to communicate and build
                  internal relationships, which is a form of cross-functional leadership.
                  Cross-functional leadership also encompasses developing relationships
                  with non-logistics areas like finance or sales.

               
               
               
               Logistics managers and professionals
                  need to know how to work across many functional areas effectively
                  to ensure that everyone is aligned on the strategy, tactical plans,
                  and desired outcomes of the organization. When logistics interfaces
                  well with other parts of the organization, they can, in turn, achieve
                  greater results. Being able to orchestrate or lead cross-functionally
                  is an important leadership competency a logistics manager or professional
                  should possess to help the business or organization achieve success
                  in serving its customers.

               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  Types of organizational
                  structures that logistics professionals might encounter include
                  the functional structure without or with a logistics functional
                  area, the matrix structure, and the network structure. Note that
                  we use an example of a manufacturing company here; different types
                  of organizations will naturally have different primary functions.
                  In addition, these are just examples of generic organizational charts.
                  Such charts will differ considerably in their details and will usually
                  have more sublevels than are shown in any of the following.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Functional organizational
                           structure
                        with no logistics functional area. The functional
                        organizational structure is defined by the Dictionary as
                        “an organizational structure based on functional specialization,
                        such as sales, engineering, manufacturing, finance, and accounting.”
                        It is a traditional hierarchical structure organized around departmental
                        authority. This creates a silo effect, where work done in one functional
                        area is a world unto itself, like a series of grain silos. Budgets
                        and control allow for good functional area optimization, but the
                        chief problems in this model are suboptimization and slow transfer
                        of information or deliverables. In other words, the functional structure creates
                        a fragmented logistics structure. Even an area like inventory management might
                        be fragmented, with raw materials being part of operations and finished goods
                        part of sales and marketing or distribution management. In such
                        situations, minimizing inventory in total becomes very challenging
                        since each functional area has an incentive to keep its own safety
                        stocks. Exhibit 1-28 shows
                        a functional organizational chart with no specific logistics functional
                        area.

                     
                     
                     
                     
                        Exhibit 1-28: Functional Structure (No Logistics Functional Area)[image: ../images/CLTDgraphic20-01.png]
                     
                     
                     
                     
                     Note
                        that each of the organization’s main functional areas contains portions
                        of logistics. Procurement directs physical supply, and perhaps there
                        would also be a contract administration function. Manufacturing
                        directs materials management, which might include production planning
                        and raw materials warehousing. Sales directs order management as
                        well as physical distribution, which could include inventory management,
                        warehouse management, distribution requirements planning, transportation,
                        and contract management. Finally, finance sets goals for department
                        budgets, including the portion of each budget related to logistics.
                        It also conducts accounting and so on. It should be clear that improving
                        coordination in this arrangement will require significant work,
                        such as unofficial leadership efforts.

                     
                     
                     
                     When a supply chain manager or logistics
                        manager role is added to a functional structure, it could be as
                        a coordinator with insufficient authority or it could be a high-level
                        management position as another layer of hierarchy. An example of
                        the latter is a distribution manager with authority over planning
                        and control, operations, and inventory management functional areas.
                        In some cases, this results in a dedicated logistics department,
                        which moves from a fragmented to a unified structure, at least for
                        the parts of logistics in that department.

                     
                     
                     
                     While different levels of logistics integration
                        maturity can exist at an organization, how that integration is achieved
                        can take many different forms, and it would be unfair to characterize
                        one type of organizational chart as being more or less mature than
                        another. That being said, the functional organizational chart with
                        no logistics functional area will have more difficulty in creating
                        higher levels of logistics integration than the other types.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Functional structure with logistics
                           functional area.
                         
                        Exhibit 1-29 shows
                        a functional organizational chart in which a logistics department
                        has been created.

                     
                     
                     
                     
                        Exhibit 1-29: Functional Structure (with a Logistics Functional Area)[image: ../images/CLTDgraphic20-03.png]
                     
                     
                     
                     
                     In
                        this structure, higher levels of integration maturity are possible.
                        Note the examples of second-level logistics management positions.
                        These would differ depending on the type of organization and its
                        logistics needs. In this structure, the other functional areas have
                        no direct say in managing areas of logistics that are related to
                        them, such as procurement not directing physical supply. Clearly
                        a high degree of cooperation is still required.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Matrix
                           organizational structure
                        . The Dictionary defines
                        this structure as “an organizational structure in which two (or
                        more) channels of command, budget responsibility, and performance
                        measurement exist simultaneously. For example, both product and
                        functional forms of organization could be implemented simultaneously—that
                        is, the product and functional managers have equal authority, and
                        employees report to both managers.” In a matrix organizational structure,
                        supply chain and logistics management may or may not be functional areas
                        on their own. However, supply chain and logistics managers may be
                        given cross-functional authority over planning and process for their
                        areas of concern, while functional department managers retain operational
                        authority over their staff. This recognizes the need for a planning
                        role to reorganize processes from a systems perspective while keeping
                        operational functions efficient and accountable to a specialized
                        manager. However, it does create two “bosses” for some employees
                        (e.g., a procurement boss and a logistics boss) who could give conflicting
                        directions. Exhibit 1-30 shows
                        a matrix organizational chart with logistics and a few other cross-functional
                        processes. This type of chart is also conducive to higher levels
                        of logistics integration.

                     
                     
                     
                     
                        Exhibit 1-30: Matrix Structure with Logistics as Cross-Functional Area[image: ../images/CLTDgraphic20-02.png]
                     
                     
                     
                     
                     Note
                        how logistics can now create a cohesive logistics strategy and policies,
                        work to optimize the total cost of all functions, set a budget that
                        is specific to logistics (rather than being a series of subbudgets
                        in other areas), and perform other coordination and administrative
                        activities. The individual verticals could still exercise a degree
                        of control over related logistical elements.

                     
                     
                     
                     A matrix structure is also common at organizations
                        that run multiple distinct projects, in which case each distinct
                        project becomes the cross-cutting element and logistics might have
                        a representative on each project. Another example is a series of
                        cross-cutting product lines, each with distinct logistics needs,
                        such as one line using containerships and another using air.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Network structure. The newer
                        network organizational structure orients itself around processes
                        rather than functions. The idea is to study the value chain and create
                        value-adding processes. For example, the order management process
                        would flow from order receipt and entry to credit check, order prioritization,
                        order picking, packing, and shipping. Value is created here when
                        the process as a whole flows smoothly. This is accomplished by empowering
                        persons closest to the activity to make independent decisions. The
                        network structure depends on highly skilled employees who need little
                        supervision. Its strengths are agility and customer focus. It satisfies
                        emerging customer needs quickly, in part by allowing custom orders
                        to be evaluated for profitability and decided upon at lower organizational
                        levels. It is agile in that it delays committing to production or
                        other irrevocable courses of action until later in the cycle when
                        better information on demand is known. It thus depends heavily on
                        highly interconnected information systems.

                     
                     
                     
                     Another version of this type of structure
                        is a customizable network of parties such as subsidiaries, independent
                        organizations, or competitors who have similar logistics needs and
                        have decided to cooperate (at least on logistics). Because the parties
                        serve many of the same intermediate and ultimate customers and can
                        use many of the same logistics service providers (LSPs) and suppliers,
                        it makes sense to collaborate on logistics to reduce total costs
                        or improve service for all parties, for example, by combining two
                        parties’ LTLs into one TL for a given customer. Exhibit 1-31 shows
                        an organizational chart for a network of organizations.

                     
                     
                     
                     
                        Exhibit 1-31: Network Organizational Structure (Network of Multiple Organizations)[image: ../images/CLTDgraphic20-04.png]
                     
                     
                     
                     
                     Note
                        the channel masters in the center. These are the independent or
                        semi-independent organizations that have chosen to develop a network.
                        The supplier networks organized by the LSPs may have some overlap.
                        The network of suppliers and customers that best serves the particular
                        need at hand will be customized from the available options. Cohesive
                        communications methodologies (including information technology)
                        will be important to ensuring optimization.

                     
                     

                  
                  

               
               
               
               Functional structures tend
                  to be more centralized, while matrix and network structures are
                  more decentralized. Centralization offers specialization in the
                  form of efficiency, while decentralization offers specialization
                  in the form of responsiveness to the requirements of customer segments.

               
               
               
               Centralization versus decentralization
                  also can manifest itself regionally. Geographic centralization implies
                  that all decision making occurs at the home office, while decentralized
                  structures allow regional offices to have some degree of autonomy. Centralized
                  structures, for example, can ensure that all offices use a particular shipping
                  contract that has a volume discount. Decentralized structures might
                  be able to respond to a need more quickly, especially when multiple
                  time zones are involved. Organizations can decide to have some types
                  of logistics decisions be centralized and others decentralized.
                  Information systems can also help decentralized decisions follow
                  some agreed-upon guidelines like use of a shipping contract.

               
               
               
               Note that for an LSP
                  an organizational chart would need to include some additional second-level
                  management positions due to the fact that it is an independent organization.
                  These might include fleet manager, sales manager, marketing manager, finance
                  manager, credit and collections manager, and so on.

               
               

            
            
         
         
         
         
            
            
            Logistics’ Role in Supply Chain
               Synchronization

            
            
            
            
            
               
               
               
               
               
                  
                  Exhibit 1-32 shows
                  how organizational structures can move from just one transaction between
                  a salesperson and a buyer to multiple interactions between various functions.
                  Rather than a butterfly or a bow tie, you have a diamond. Any part
                  of logistics that could benefit from a partnership between customer
                  and supplier or between various specialists and service providers
                  will need to reorganize to facilitate these direct relationships.
                  Suitable information systems will also be needed to give all parties
                  access to the same information.

               
               
               
               
                  Exhibit 1-32: Moving from Transactional Relationships to Linked Functions[image: ../images/CLTDgraphic1b-27.png]
               
               
               
               
               
                  Source: The Practice of Supply Chain Management, Terry
                     P. Harrison, Hau L. Lee, and John J. Neale, editors
                  

               
               

            
            
         
         
         
         
            
            
            Operating Arrangements

            
            
            
            
            
               
               
               
               
               
                  Operating arrangements
                  involve specializing logistics functionality to match the organization’s
                  competitive strategies.

               
               
               
               
                  
                  Echelon

                  
                  
                  
                  
                     Echelons are levels of
                     supply chain nodes. All first-level suppliers would be an echelon,
                     all manufacturers would be an echelon, all consolidation warehouses another,
                     and so on. Echelons focus on warehouse specialization. Warehouses
                     can be used to create inventory assortments and facilitate shipping
                     in volume. This type of operating arrangement works very well for
                     retailers and major product manufacturers, especially ones that
                     manufacture wide arrays of product lines for consumers. Full containers
                     of just one product can arrive at a break-bulk center, and full
                     truckloads of assortments for retail centers can be shipped out.
                     Major product manufacturers can use this type of network to get
                     all of the right subassemblies to the final assembly points efficiently.

                  
                  
               
               
               
               
                  
                  Direct

                  
                  
                  
                  Direct operating arrangements
                     traditionally focus on having the fewest possible warehouses to
                     minimize inventory and warehouse cost, with direct shipping to the point
                     of demand. Newer permutations of this model often have one warehouse
                     per direct delivery shipping zone. Major markets will have their
                     own warehouse for fast delivery, while smaller markets will be served
                     by a regional warehouse with a much larger shipping zone. These
                     systems can then minimize the cost of postal service delivery or
                     parcel services like UPS or FedEx or their own fleet costs by always delivering
                     within just one zone.

                  
                  
               
               
               
               
                  
                  Combined

                  
                  
                  
                  The combined model uses
                     both echelons and direct methods, depending on which is more efficient
                     for a given product. The goal is to postpone moving items forward
                     in the supply chain for as long as possible to meet actual demand
                     patterns. Materials and products that have high turnover are kept
                     in forward echelon warehouses (warehouses that are closest to the
                     final customers), while slow-moving, risky, or costly items are
                     held back at centralized warehouses for direct on-demand delivery. While
                     delivery is longer and more expensive, the savings from lower inventory holding
                     costs justify it. The same component may move from one strategy
                     to the other as it progresses through its life cycle. A car part
                     for a newer car needs to arrive quickly so the dealership can compete
                     on fast service. As the model enters decline, its parts transition
                     to direct delivery.

                  
                  
               
               
               
               
                  
                  Flexible

                  
                  
                  
                  A flexible model involves
                     various strategies that either allow warehouses to intercommunicate
                     and share workloads or eliminate echelons. A common form is to have
                     an order be shipped from a more distant warehouse when it would
                     otherwise need to be backordered. Since the expense will be greater,
                     this action might be triggered whenever the basic service level
                     would be violated or whenever the requirement is of high importance
                     to the customer. Thus this system requires a flexible decision process,
                     with predefined decision scenarios as well as a method of checking
                     inventory at various locations and forwarding orders.

                  
                  
                  
                  One predefined scenario
                     is when a customer is equidistant from two warehouses. The one with
                     the highest inventory or most shipping capacity might be selected,
                     with the intent of creating a balanced workload. Another scenario
                     is to simply calculate the lowest total cost for each possible method,
                     including use of direct plant-to-customer shipment when available.
                     A third scenario is to stock a master facility with a full line of
                     products and have it support a set of restricted facilities that
                     carry only a limited line of inventory. The order might be split,
                     with some parts coming from the close warehouse and some from the
                     master facility, or the full order might come from the master facility
                     depending on the cost and customer preference. It is sometimes also possible
                     to consolidate orders in transit.

                  
                  
                  
                  
                     
                     
                     
                     A cross-docking facility is another example
                     of a flexible model. For it to work correctly, orders from various
                     manufacturers need to be timed to arrive on schedule so they can
                     be part of the right outgoing assortments. Cross-docking is considered part
                     of this model because it avoids the need to maintain a consolidation
                     warehouse.

                  
                  
                  
                  A final form
                     of flexible logistics is to use integrated service providers. These
                     providers can hold slow-moving inventory, allowing the organization’s
                     echelon inventory system to focus only on fast-moving inventory.
                     Integrated service providers specialize in consolidation services
                     but often offer many other value-added services to justify their
                     costs.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Logistics
            Relationships

         
         
         
         
         
            
            
            
            
            
               The same reasons why close
               integration among internal logistics functions creates value for
               customers are why supply chain managers are working toward collaborative relationships
               among all members of the supply chain. Technology and new perspectives
               on developing win-win relationships, as well as necessity, are facilitating this
               transformation. Organizations that get this right have better service
               for lower cost and less risk. Partners who share demand information
               can reduce the bullwhip effect. If they share future plans and strategies,
               they can find better ways, both faster and cheaper, to satisfy customer
               requirements. They can eliminate duplicate effort and duplicate
               inventory without harming customer service levels. If they share
               cultures, they can meet sustainability goals and achieve a balance
               of power and leadership in the relationship.

            
            
            
            However, not every relationship
               can or should be at a close partnership level. As a logistics manager,
               you need to know the range these relationships can take. This topic considers
               these relationships from the perspective of both a manufacturer
               and a logistics professional working at a 3PL. The topic also addresses
               factors that promote better partnerships and discusses some specific
               forms of logistics collaboration, such as vendor-managed inventory.

            
            

         
         
         
         
         
            
            
            Relationship Types

            
            
            
            
            
               
               
               
               
               Relationships fall on a
                  continuum from transactional to relational, from short-term to long-term,
                  from operational to strategic. Exhibit 1-33 presents
                  five types of relationships that fall in this range.

               
               
               
               
                  Exhibit 1-33: Relationship Types on a Spectrum[image: ../images/CLTDgraphic1b-28.png]
               
               
               
               
               
                  
                  Contract

                  
                  
                  
                  
                     
                     
                     A contract relationship
                     could be to procure a product or service, which could include transportation,
                     warehousing, inventory, customer service, and so on. The key points are
                     that the contract has an end date and there is no guarantee that
                     either party will continue it. It can be adversarial, especially
                     when negotiating over prices and terms of performance. The principal
                     means of control is through enforcement of contract terms, including
                     penalties, or exercising of termination clauses.

                  
                  
               
               
               
               
                  
                  Ongoing
                     Relationship

                  
                  
                  
                  
                     
                     
                     
                     
                     An ongoing
                     relationship is a contract for an extended period that involves
                     handing off a business process or having the provider perform a
                     service for you or your customers. This can be manufacturing, warehousing,
                     transportation, and so on. Third-party logistics providers could
                     be at this level or at higher levels of partnership. Some degree
                     of information sharing will take place at this level, but this will
                     often be just operational information and feedback on performance.
                     Contracts will still dictate performance criteria, but relationship
                     management is necessary.

                  
                  
               
               
               
               
                  
                  Leader/Follower

                  
                  
                  
                  
                     
                     
                     A leader/follower relationship,
                     also called an administered relationship, is the first level where
                     parties start to integrate their supply chains and collaborate.
                     The leader, often called a channel master, will share its strategy
                     with followers and may invite the followers to participate in joint
                     planning to some degree. The channel master will be the one with
                     the most power in the relationship, often due to brand equity or
                     sheer size. It can be a large retailer, an online seller, a product
                     design and marketing firm, or a manufacturer. The relationship may
                     be indefinite rather than requiring contract renewal. While there
                     is still a command and control relationship, long-term success will
                     require both parties to remain viable.

                  
                  
               
               
               
               
                  
                  Strategic
                     Alliance

                  
                  
                  
                  
                     
                     
                     
                     
                     According
                     to the ASCM Supply Chain Dictionary, a strategic alliance is

                  
                  
                  
                  
                     
                     a
                        relationship formed by two or more organizations that share proprietary information,
                        participate in joint investments, and develop linked and common processes
                        to increase the performance of both companies. Many organizations
                        form strategic alliances to increase the performance of their common
                        supply chain.

                     

                  
                  
                  
                  Strategic
                     alliances involve voluntary integration of the parties. The relationship
                     is more collegiate, as multiple areas meet to share best practices
                     and collaborate on strategy. Organizations that reach this level
                     of trust and information sharing are able to maintain the relationship
                     over the long term, removing duplicate processes and streamlining
                     to include just what is value-added. They may create joint policies
                     such as for sustainability and have the party that is best able
                     to address a given risk have that risk transferred to them.

                  
                  
                  
                  Strategic alliances provide
                     the benefits of a vertically integrated organization (one that owns
                     each portion of the supply chain) without the risks (which include
                     an inability to remain competitive in each area of specialization
                     in the face of competition and supply chains that are now global,
                     have shorter life cycles, and so on). Instead, strategic partners
                     are selected because they have global reach and can adapt or be replaced
                     as products change.

                  
                  
               
               
               
               
                  
                  Enterprise
                     Extension

                  
                  
                  
                  
                     
                     
                     Enterprise
                     extension is where two organizations operate as one for all intents
                     and purposes. The parties integrate cultures, processes, and information
                     sharing to the fullest extent possible. Some of Apple’s and Dell’s
                     tightly integrated suppliers are examples.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Logistics Service Provider (3PL
               and 4PL) Perspective

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  Logistics service providers
                  (LSPs, which include third-party logistics [3PL] and fourth-party
                  logistics [4PL]) are essentially outside parties that take over
                  portions of logistics or the entire function. LSPs generally are
                  at the ongoing relationship level or higher, because, to add value,
                  they need to be more efficient and effective than the organization
                  could be itself. Because they have significant experience managing logistics,
                  they can quickly gain more and more trust. They also usually have
                  robust information systems, so if they can integrate with their
                  client’s information system, higher levels of collaboration become
                  possible. Often this will take the form of a web platform that multiple
                  parties can participate in. Avoiding unnecessary price increases and
                  providing greater visibility into operations will build trust.

               
               
               
               The important first step
                  is to understand their customers’ goals and success criteria. This
                  will allow them to understand first, before attempting to be understood.
                  Often clients will want to exercise a high degree of management
                  control over the relationship at first, with this being scaled back
                  as trust is built over time, in part because of successful performance.
                  Most clients typically retain control over strategy setting at all
                  times.

               
               
               
               Clients tend to think of
                  LSPs that fill the role of 3PLs as primarily tactical services,
                  so if you want to position yourself as a strategic or integrative
                  organization, it will take some relationship building. LSPs that
                  function more as 4PLs, on the other hand, are already thought of
                  as strategic, and their challenge is to influence strategy development
                  and gain enough autonomy to conduct operations efficiently and effectively.
                  Today’s customers also need strategic logistics providers to innovate continuously
                  to keep up with how they need to serve customers, such as omni-channel
                  marketing, near-shoring, and other developments. However, acquiring
                  talent and investing in innovation are a challenge when there is
                  so much cost pressure on organizations.

               
               

            
            
         
         
         
         
            
            
            Factors to Address

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  Achieving higher levels
                  of relationships requires addressing trust, leadership, power, risk,
                  and information sharing and visibility.

               
               
               
               
                  
                  Trust

                  
                  
                  
                  Trust is an essential
                     element for any of the higher forms of relationships, since sensitive
                     information needs to be shared and partners rely on each other to
                     perform their roles flawlessly. In addition to reliability being
                     a necessary element in developing trust over time, the organization’s
                     character is a factor. Character is made up of culture, governance,
                     ethics, and leadership. Good character is present when each party
                     has the others’ best interests in mind, including safeguarding of
                     proprietary and confidential information. Character-based trust
                     is especially important in leader/follower relationships, because
                     there is higher potential for abuse of power. Frank disclosure of
                     needed information and explaining one’s actions (especially actions
                     that could be seen as controversial) build trust. Contracts that
                     require sharing of sensitive information should include nondisclosure
                     agreements in the terms and conditions.

                  
                  
               
               
               
               
                  
                  Leadership

                  
                  
                  
                  The channel master or
                     leader of a supply chain has an opportunity to exercise leadership
                     in many ways. More effective methods include sharing of expertise
                     and providing rewards for excellence.

                  
                  
               
               
               
               
                  
                  Power

                  
                  
                  
                  Relationships may be ones
                     of mutual dependence and equality, but frequently one party will
                     be larger or will have greater brand equity or purchasing power.
                     Retailers and online merchants often have more power because of
                     market consolidation, because they have direct information about
                     end customers through credit cards and affinity programs, because
                     point-of-sale data are used to pull manufacturing orders, or because
                     they have increasing market share. On the other hand, some manufacturers have
                     specialized in market niche categories and have many marketing and
                     sales channels from which to offer their goods. Regardless of who
                     is in power, using that power to force price concessions while demanding
                     greater quality can work for a time, but if the partner is squeezed
                     too much, there is a risk of insolvency. It is better to share risks
                     and rewards fairly.

                  
                  
               
               
               
               
                  
                  Risk

                  
                  
                  
                  Risk in relationships
                     might be shared by policy, but they will always be disproportionately
                     allocated. Those partners whose role is more central will take on more
                     risk, since the partnership relates to their main line of business.
                     This can be seen as a good thing, since organizations that have
                     more to lose will be more motivated to ensure success. Those parties
                     with higher risk should have proportionately more responsibility
                     and power. Highly specialized partners or partners with a wide array
                     of products will bear less risk because they often have multiple
                     partnerships in different supply chains. Similarly, organizations
                     with a smaller line of products will be more bound to one or just
                     a few supply chains and will therefore have higher risk. Risk and reward
                     sharing contracts can ensure that all parties get a fair portion
                     of any financial losses or gains.

                  
                  
               
               
               
               
                  
                  Information
                     Sharing and Visibility

                  
                  
                  
                  Information
                     sharing is vital because when sales forecasts or actual demand data
                     and customer profiles are shared, supply will match demand better,
                     meaning that inventory levels and total costs can be lower. Other
                     logistics information needed to build relationships includes inventory
                     levels, product customization requests, warehouse releases, advanced
                     shipment notifications, and shipping status.

                  
                  
                  
                  Visibility of information is critical to
                     organizational success both internal to the organization and with
                     supply chain partners. Policies that require and promote internal
                     communication can prevent the problems that occur when, for example, marketing
                     and sales plan for significant growth, and perhaps work with manufacturing
                     to increase that capacity, but disregard logistics entirely, meaning
                     that there is nowhere to store the increased inventory and there
                     is insufficient infrastructure and staffing to handle the higher
                     throughput. This leads to the use of short-term or spot contracts
                     with carriers and warehouse space providers at a much higher cost
                     than if the information had been communicated to logistics in the
                     first place. Rather than the increased profits being consumed by
                     increased logistics costs, logistics can instead be proactive, adding
                     value and finding ways to increase economies of scale and lower
                     the overall cost per unit while making the expansion. Similarly,
                     visibility needs to be developed with external partners though joint information
                     technology projects and contractual agreements to meet formally
                     and informally to discuss long-term strategy or develop it jointly
                     so that other parties’ logistics capabilities will be prepared to
                     fulfill their part of the supply chain strategy.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Initiating, Maintaining, and Terminating
               Relationships

            
            
            
            
            
               
               
               
               
               
                  A new or deepening relationship
                  is at a critical point, since so many things can go wrong and first
                  impressions will be lasting. More time invested in analysis and
                  project planning will reduce the risk of failure and increase the
                  benefits that each party will receive.

               
               
               
               The steps for maintaining
                  a relationship are described elsewhere.

               
               
               
               Both parties in a relationship
                  need to maintain an exit plan in case the relationship is no longer
                  meeting expectations and needs to be terminated. Reasons for termination could
                  be unprofitable cost pressure from a customer or failure to remedy
                  service failures on the part of a logistics service provider. They
                  could involve a difference of opinion on strategic direction, or
                  the organizations could have become competitors. The time to discuss
                  termination is at the start of the relationship, especially since termination
                  clauses need to be negotiated into the contract.

               
               

            
            
         
         
         
         
            
            
            Types of Collaboration

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  One purpose of collaboration
                  is to avoid hidden costs by getting input from others for joint
                  design, sourcing, and logistics so their requirements can be factored
                  in from the start. Relationships can be horizontal (between two
                  manufacturers, etc.), vertical (between manufacturers and distributors,
                  etc.), or both. Vertical collaboration (i.e., supply chain management)
                  is intended to better align the supply chain by sharing information.
                  Horizontal collaboration is discussed more next, and some types
                  of vertical collaboration related to inventory planning are also
                  discussed below.

               
               
               
               
                  
                  Horizontal
                     Collaboration

                  
                  
                  
                  Horizontal
                     relationships might be between competitors or organizations doing
                     parts of a process in parallel or in sequence. Some competitors
                     view logistics operations as a commodity and therefore have established
                     shared logistics services through LSPs. For example, Kimberly-Clark
                     and Unilever discovered that they delivered to more than 60 percent
                     of the same retailers. By combining deliveries to these outlets,
                     the two organizations were able to deliver more frequently overall
                     while reducing costs for each organization. They further enhanced
                     this collaboration by building a shared consolidation warehouse.
                     While working with competitors does require a different level of
                     trust and commitment and possibly some additional contract clauses
                     and protections, it can work if there is enough compatibility among
                     corporate cultures and enough overlap of customers and distribution
                     networks.

                  
                  
               
               
               
               
                  
                  Vertical
                     Collaboration Related to Inventory Planning

                  
                  
                  
                  
                     
                     
                     
                        Quick Response
                        

                     
                     
                     
                     Quick response (QR) is a type of manufacturer-retailer
                        collaboration that modifies a just-in-time inventory replenishment system to have
                        very high
                        inventory turnover times and no excess work-in-process or pipeline inventories. It
                        does this by
                        having the manufacturer run small batches with fast changeovers so it can respond
                        immediately to
                        shifts in demand. Stores get extremely high customer service because very fast transportation
                        methods are used. This method was pioneered in the textile industry to accommodate
                        the trend for
                        fast fashion and to remain competitive with global low-cost market entrants.

                     
                     
                  
                  
                  
                     
                     
                     
                        
                        
                        Efficient Consumer Response
                        

                     
                     
                     
                     
                        
                        Efficient consumer response
                        (ECR) aims to get information and goods flowing smoothly between
                        various manufacturers and retailers, with an emphasis on handing off
                        traditional functions to another partner if that partner can do
                        it at lower cost. It minimizes inventory using cross-docking and
                        direct deliveries, continuous replenishment (sales-based rather
                        than forecast-based ordering), heavy use of automated data transfer
                        (via electronic data interchange), and use of vendor-managed inventory
                        (discussed below) whenever possible. The key benefits are faster replenishment
                        (thus fewer stockouts) and better store assortments. The latter
                        is accomplished in part by tailoring the products on the shelves
                        to local preferences.

                     
                     
                  
                  
                  
                     
                     
                     
                        
                        
                        Collaborative Planning, Forecasting,
                           and Replenishment
                        

                     
                     
                     
                     Collaborative
                        planning, forecasting, and replenishment (CPFR) involves collaboration among
                        manufacturers and retailers in four main areas: strategy and planning,
                        demand and supply management, execution, and analysis.

                     
                     
                     
                     Strategy and planning
                        are used to plan events jointly and to decide on product mixes. Demand
                        and supply management are used to do joint forecasts based on actual consumer
                        demand data and to plan replenishment together. Execution involves
                        order management and fulfillment activities. Analysis involves monitoring
                        key performance indicators and exception orders and developing ways
                        to continuously improve.

                     
                     
                  
                  
                  
                     
                     
                     
                        Vendor-Managed Inventory
                        

                     
                     
                     
                     At a basic level, vendor-managed
                        inventory (VMI) involves giving the manufacturer the responsibility
                        for restocking its products on the retailer’s shelves or, in some cases,
                        just in the retailer’s DC. Retailers may get to delay payments for
                        the inventory, and the manufacturer gets a deeper, longer-lasting
                        relationship with the retailer and a much reduced bullwhip effect.
                        Inventory overall is reduced. They also get more direct information
                        on retail demand. VMI is common between suppliers and manufacturers.

                     
                     
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Strategic
            Risk Management

         
         
         
         
         
            
            
            
            
            This
               area provides a basic overview of supply chain risk and then risk
               management strategy before addressing strategic risk tools. It concludes
               with a discussion of the need to have a logistics, transportation,
               and distribution (LTD) continuity plan.

            
            

         
         
         
         
         
            
            
            Supply Chain
               Risk Road Map

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  Risk is often defined only
                  from a negative perspective, such as in the ASCM Supply Chain Dictionary definition
                  of supply chain risk as

               
               
               
               
                  
                  the
                     variety of possible events and their outcomes that could have a
                     negative effect on the flow of goods, services, funds, or information
                     resulting in some level of quantitative or qualitative loss for
                     the supply chain.

                  

               
               
               
               Another name for a negative
                  risk is a threat. However, uncertain events that could have a positive
                  result are also often considered risks because the time and money invested
                  in them may not pay off. Positive risks are called opportunities.

               
               
               
               
                  Risk management needs to
                  be addressed at organizational and logistics strategy levels because
                  taking time to identify risks and develop a plan for addressing
                  them increases the likelihood that the organization will be able
                  to fulfill its goals and objectives. The organization’s owners and
                  investors put a high premium on minimizing uncertainty and would
                  rather invest in proper risk management than expose the organization
                  to vast expenses, delays, and service and reputation failures.

               
               
               
               At the strategic level,
                  risk is inevitable. New competitive strategies, market areas, product
                  lines, and other business ventures are often very risky. Organizations carefully
                  measure both the risks and opportunities of a strategy prior to
                  making new investments, because higher risks require higher rewards. Exhibit 1-34 shows
                  how a comparison of risk versus reward creates four quadrants, one
                  of which is high risk and low reward. This area is to be avoided.
                  Even an area of equal risk and reward (the diagonal line) is not
                  good enough. The efficient frontier describes the payoff profile that
                  businesses seek: high enough reward for low enough risk. Note that
                  some organizations will have more tolerance to risk than others
                  (e.g., being risk-tolerant vs. being risk-averse). This policy is
                  set at the organizational strategy level, and logistics managers
                  need to set their own strategies accordingly.

               
               
               
               
                  Exhibit 1-34: Risk versus Reward[image: ../images/CLTDgraphic1b-29.png]
               
               
               

            
            
         
         
         
         
            
            
            Types of Risk

            
            
            
            
            
               
               
               
               
               
                  Strategic risks can come
                  from internal or external sources. Examples of logistics risks include
                  the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        
                        Demand risks

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           There could be low demand for a product
                              or loss of market share to competitors.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Demand
                              could exist but at a lower price than expected.

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        Supply
                        risks

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Costs of material or labor
                              could be higher than expected.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Recalls
                              or strikes could occur.

                           
                           

                        
                        
                        
                        	
                           
                           
                           External
                              relationships could fail to deliver promised benefits, or the unethical actions
                              of those organizations could damage your reputation.

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        Process
                        risks

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Service failures or capacity
                              constraints could threaten strategy execution.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Organizations
                              could fail to correct dysfunctional internal structures such as silos,
                              adversarial cultures, or disjointed information systems.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Your
                              or another organization could fail to communicate strategic plans
                              or demand data due to oversight or deliberate mistrust.

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        Financial
                        risks

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Your organization or a
                              key partner could experience financial failure.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Currency
                              exchange, the economy, or credit availability could become issues.

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        Environmental
                        risks

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           There could be supply
                              chain disruptions due to disasters, war, or terrorism.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Government
                              regulations, interference, failure to invest in infrastructure,
                              or instability could make a strategy costly or impossible.

                           
                           

                        
                        

                     
                     

                  
                  

               
               
               
               Since certain areas of
                  the world are hotspots for certain components or materials, a regional
                  disruption such as a tsunami can create problems for multiple supply
                  chains at once. For example, Thailand produces a large number of
                  hard drives. Flooding in that area in 2011 indicated a risk of a
                  reduction in supply by up to 30 percent, which prompted some organizations
                  to buy up all available hard drives as a risk response. This created
                  shortages for others and raised prices over the long term for all.

               
               
               
               In addition to the need
                  to plan for things the organization cannot control, any strategy will
                  generate some risks in the form of tradeoffs. Exhibit 1-35 explores
                  risks generated by a few of these tradeoffs.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 1-35: Accepting Tradeoffs Involves Taking on Risk
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                                    Lean
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 There is less
                                    waste and less buffer inventory for better turnover.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 No buffers increases
                                    risk of stockouts or line stoppage after a disruption.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Fewer suppliers
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Lean works more
                                    closely with a few long-term suppliers to gain economies of scale
                                    and for less need for control.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Fewer suppliers
                                    increases supply risk due to disaster or financial failure. Quality nonconformance
                                    could result in wide recalls. Replacing a key supplier takes time.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Low-cost country sourcing
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Low-labor-cost
                                    sourcing creates a cost advantage.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 There are longer
                                    lead times and a risk of intellectual property theft or government appropriation.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Contracting
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 There is an opportunity
                                    to focus on core competencies and cut costs.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Operations are
                                    less visible and harder to coordinate and are outside direct control. You
                                    lose expertise in the core competency.

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               
                  
                  
                  Let’s look more closely
                  at three additional types of risk: supply chain security, compliance,
                  and social mandates.

               
               
               
               
                  
                  Supply
                     Chain Security

                  
                  
                  
                  Supply
                     chain security needs to be addressed at a strategic level because
                     it requires a proactive response in the form of planning, policies
                     and procedures, equipment, technology, staffing, and training.

                  
                  
                  
                  For example, hijacking
                     is a major risk in logistics. While in-yard theft can be prevented by
                     proper security measures, over-the-road theft could still occur,
                     and organizations need to understand in which countries it is more
                     prevalent and other details so they can mitigate or avoid these
                     risks. For example, they could load trucks onto railcars as they
                     pass through high-risk countries or areas. Insurance transfers some
                     of this risk.

                  
                  
                  
                  Areas
                     that require thorough security policies and investments include:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Warehouse pilferage. Grant
                           no exceptions for warehouse yard access. Use a single gate to control
                           access. Rotate work assignments, and use separation of duties for
                           movements and approvals. Perform total case counts and audit compete line
                           items on occasion. Invest in secure storage as needed.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Truck hijacking. Instruct staff
                           to hand over keys and avoid risking their lives. Avoid high-risk
                           routes. Invest in tracking technology.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Damage. Enforce pallet-stacking
                           limits and limits on the amount of goods on a lift truck, supervising
                           these activities. Separate items in loads to prevent cross-contamination.
                           Invest in proper packaging.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Compliance

                  
                  
                  
                  Proof of compliance with
                     regulations helps mitigate the risk that the organization will be
                     denied the right to operate in a given region. Each country will
                     have its own regulations for transportation, not to mention for
                     import and export, taxation, and funds transfers. Organizations
                     are responsible for understanding and complying with all applicable
                     laws and regulations in the areas (international, national, regional/state, and
                     city) in which they operate.

                  
                  
                  
                  Regulations
                     can be grouped into the following categories.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Customs
                              regulations. Customs duties require classifying goods properly
                           and paying for the fair value of the goods. There are regulations
                           to ensure correct markings and labeling. Import/export regulations
                           exist to collect taxes, ban illegal or substandard goods, and prevent
                           trade dumping (selling at less than cost to gain market share).

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Prohibited goods. Certain goods
                           may be prohibited from import or export between countries due to
                           national interest or security concerns. An import or export license
                           may be needed.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Country-of-origin tracking. These
                           regulations help organizations qualify for beneficial product labeling
                           (e.g., “Made in...”) and trade agreement tax discounts.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Air freight regulations. International
                           air freight is regulated by the International Air Transport Association
                           (IATA) and the International Civil Aviation Organization (ICAO).
                           Countries can restrict the number of flights to and from their air
                           space and can favor their airlines, but open-skies agreements deregulate
                           this between countries.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Trucking regulations. Although
                           deregulation is common now, there are still restrictions in place
                           to limit noise at night, to limit driver time, for safety, or to
                           ban trucks in certain areas. For example, Switzerland requires that
                           all trucks be hauled on freight trains between certain destinations.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Rail and other modal regulations. Rail
                           regulators might regulate rates, service issues, line sales, line
                           construction, mergers and acquisitions, line abandonments, classifications,
                           facilities, and interchange of traffic among carriers. Key regulations for
                           pipelines involve approval for right of way and environmental compliance.
                           In the U.S., the Surface Transportation Board regulates the rail
                           concerns just mentioned and also pipeline carriers, moving van companies,
                           trucking companies involved in collective activities, and water
                           carriers engaged in non-contiguous state domestic trade. It has
                           exemption authority from certain federal, state, and local laws
                           to suit regulations to current transportation needs.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Safety regulations. For example,
                           in the U.S., the Federal Motor Carrier Safety Administration (FMCSA)
                           regulates motor carrier safety (another body administers the safety
                           features of vehicles, however), while the U.S. Coast Guard regulates maritime
                           safety. Each state has its own police force, and traffic laws will
                           vary. In addition, federal laws exist for vehicle weight and trailer
                           length on interstate highways.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Anti-terrorism regulations. In
                           many locations, additional port screening is needed, and many countries
                           have public-private partnership programs for easier clearance. In
                           the European Union, this is the Authorized Economic Operator (AEO) program.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Social
                     Mandates

                  
                  
                  
                  Social
                     mandates take the form of the laws and regulations described above
                     as well as voluntary initiatives and consumer pressure. It is often
                     the case that something starts out as social pressure but becomes
                     a regulation as it becomes better accepted as the right way to do
                     things.

                  
                  
                  
                  A number of
                     international organizations support voluntary compliance with concerns such
                     as labor rights. For example, the United Nations has issued declarations
                     that support human rights, labor organization, economic rights,
                     and prevention of discrimination against women.

                  
                  
                  
                  When social pressures take the form of
                     customer requirements (for example, labor rights, environmental
                     protections, community reinvestment, treatment of local populations),
                     voluntary compliance becomes necessary for the organization to be
                     an order qualifier. Failure to comply can result in a poor reputation
                     and lack of sales. Compliance in these cases can take the form of
                     advertising or a voluntary reporting framework such as that of the
                     Global Reporting Initiative.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Strategic Risk Tools

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  Risk must be understood
                  at the strategic level so that a response can be formulated. Tools
                  for this include identifying and managing exceptions and the SWOT
                  analysis.

               
               
               
               
                  
                  Identifying
                     and Managing Exceptions

                  
                  
                  
                  
                     At
                     a strategic level, the process of identifying and managing exceptions
                     involves determining the gaps that exist between desired and actual
                     strategy and then determining how to close those gaps. Note that
                     at a tactical or operational level, exception management often takes
                     the form of variance analysis (comparison of actual versus plan
                     or forecast).

                  
                  
                  
                  Strategic
                     gaps can be caused by internal or external forces. Internally, this
                     might be a sudden change in business direction, a new merger or
                     acquisition, internal resistance to a process improvement initiative,
                     a computer system that is off schedule and over budget, or unexpected
                     complexity due to global culture differences. External examples include
                     a disruptive technology, an unanticipated change in the market,
                     or a faster change in a product’s life cycle than expected.

                  
                  
                  
                  Critics are just the sort
                     of persons who are needed to point out when a strategy has misalignments
                     or gaps. These gaps will eventually become so obvious that everyone will
                     recognize that they exist, but, by then, the impact on market share
                     and so on will likely be difficult or impossible to repair. Becoming
                     an organization with a culture that rewards critics for speaking
                     up may take significant change management. Organizations can start
                     by using tools such as anonymous surveys or brainstorming meetings
                     where everyone is asked, for example, to give five reasons why a
                     given strategy might fail. Another method of identifying exceptions
                     is to have someone on staff whose role is to look at larger trends,
                     the external environment, competitor actions, and long-term strategy.

                  
                  
                  
                  Resolving misalignments
                     or gaps in strategy can also take the form of allowing decision
                     makers to use some common sense. While a policy of always shipping
                     in full truckloads makes sense, there are times when the priority
                     of a shipment to the customer is more important. A low-cost strategy
                     might want to eliminate all redundancy, but there may be ways to
                     customize and do a little of both. For example, an organization
                     that wants to minimize cost but be more responsive could prioritize low
                     cost for commodities while adding capacity flexibility for products
                     with short life cycles. It can then buy on the market for commodities
                     when there is a constraint.

                  
                  
                  
                  A
                     final point about managing exceptions to strategy is that you need
                     to determine if all system complexity is really necessary. A logistics
                     network should be only as complex as it needs to be. Complex systems
                     take more time and money to establish and are harder to change as
                     strategy changes. While different networks may be needed for retail
                     replenishment versus direct delivery, in markets with lower overall
                     demand it may be better to have one facility serve both functions.
                     Finding ways to reduce one’s asset footprint and outsourcing things
                     that are too complex for the organization’s current level of supply
                     chain maturity are other options. An example of the latter is outsourcing
                     imports and customs clearance.

                  
                  
                  
                  At an organizational level, limiting complexity
                     is often facilitated by having fewer product varieties. Each new
                     product or SKU adds a layer of logistical and inventory cost that
                     must be supported. As described in “Managing Operational Performance
                     in Volatile Times” (an APICS/PwC report), research by the Performance
                     Measurement Group, an internal PwC organization, indicates that
                     best-in-class supply chains have a similar number of customers and
                     production and distribution assets as their average peer group but
                     have roughly 50 percent fewer distinct items for sale (fewer SKU groups).
                     Maintaining only variety that is actually in demand increases flexibility
                     and lowers the risk of unsold inventory and stockouts. Often the
                     error is that the variety is created to satisfy a demand but this
                     demand is insufficient to justify the variety. Smaller markets are
                     better guided to existing product options.

                  
                  
               
               
               
               
                  
                  SWOT
                     Analysis

                  
                  
                  
                  The ASCM Supply Chain Dictionary defines
                     a SWOT analysis as “an analysis
                     of the strengths, weaknesses, opportunities, and threats of and
                     to an organization. SWOT analysis is useful in developing strategy.”

                  
                  
                  
                  As seen in Exhibit 1-36,
                     the SWOT analysis is usually in the form of a quadrant in which distinctions
                     are made between internal versus external focus and positive versus negative
                     points.

                  
                  
                  
                  
                     Exhibit 1-36: SWOT Analysis[image: ../images/CLTDgraphic1b-31.png]
                  
                  
                  
                  
                  How
                     are each of these determined?

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Internal
                              strengths and weaknesses are typically derived from comprehensive data
                           collected about the organization. This may include information on
                           skills sets by function, professional development and training activities,
                           facilities, the company’s reputation or standing in the community,
                           and so on. Ideally, input from external customers and suppliers
                           provides substantiated evidence as to weaknesses in particular that
                           can then be appropriately addressed.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           External opportunities and threats are
                           based on market trends and risk analyses. Environmental scanning
                           may be required to assemble data on external forces. This involves
                           collecting and analyzing external data on market forces; demographic
                           changes; changing customer needs; competitor pricing and offerings; current
                           and emerging technology; taxes, laws, and regulations; legal liability;
                           and social, political, and economic conditions. Sometimes this last
                           type is called a PESTEL analysis. PESTEL is an acronym for political,
                           economic, socio-cultural, technological, environmental, and legal.

                        
                        

                     
                     

                  
                  
                  
                  Opportunities can be acted
                     upon to help move an organization toward achieving its goals. However,
                     if those opportunities are ignored or improperly developed, they
                     can transform into threats (like IBM giving Bill Gates the green
                     light to market his disk operating system [DOS] because they weren’t
                     in the “software business”). Other opportunities may arise from
                     competitors’ activities or products or new markets or from other
                     data seen during environmental scanning.

                  
                  
                  
                  Threats are the negative risks. External
                     risks include unforeseen events outside the control of an organization
                     that can diminish productivity, profits, or market share. Of course,
                     there can be internal threats that arise due to a company’s actions
                     such as overzealous geographic expansion or excessive outsourcing.

                  
                  
               
               

            
            
         
         
         
         
            
            
            LTD Continuity Plan

            
            
            
            
            
               
               
               
               
               
                  Business continuity
                  planning needs to be part of an organization’s strategic risk management
                  portfolio. A logistics, transportation, and distribution (LTD) continuity plan
                  will prompt quick, effective action when a logistics-related threat
                  has been realized or a red flag indicates that a problem is imminent.

               
               
               
               At a strategic level,
                  top management needs to exercise plan governance. This involves not
                  only verifying that such plans are in place (having a plan should
                  be mandatory) but also that the plan and any associated budgets
                  are appropriately sized based on the likelihood and potential impact
                  of the risks. Another strategic-level role is to determine whether
                  the plan has been exercised in the past and, if so, how well the plan
                  reduced losses or sped recovery. Answers to such questions may lead
                  to a more detailed analysis of the gaps in the plan, how funding
                  requirements are reviewed and approved, how the plan is tested,
                  and how it is implemented. Top management also needs to ensure that
                  there is a process for keeping the plans up to date on a regular
                  or continual basis, including how people are kept informed or updated
                  regarding their responsibilities and persons to contact.

               
               
               
               Another strategic action
                  related to business continuity and LTD continuity plans is setting
                  continuity standards and policies. These can ensure that the LTD
                  plan reflects the organization’s strategic priorities and uses the
                  same planning and control methodologies, information technologies,
                  and tools as used in the overall business continuity plan so the
                  plans are easier to administer and audit. A good source of inspiration
                  for continuity standards and policies is the field of humanitarian
                  aid logistics. Since these logistics providers are often the first
                  responders to natural disasters, information such as how they pre-position
                  supplies in regions prone to disasters to enable fast rollout might
                  provide ways to prepare for events that the organization knows will
                  happen sooner or later, such as hurricanes or regional flooding.

               
               
               
               An example of a standard
                  is the organization’s maximum risk exposure level for what can be
                  handled without insurance versus what should be insured. This can
                  be used to set insurance deductibles (the maximum amount the organization
                  will need to pay in addition to the premiums). It enables insurance
                  costs to be kept reasonable and ensures that budgets will include
                  sufficient funds to pay deductibles without undue cash flow problems.
                  Note that for freight shipments, deductibles are sometimes set as a
                  percentage of the value of the cargo.

               
               

            
            
         
         
   
      
         
         
         
         Topic 4: Talent
            Acquisition and Management

         
         
         
         
         
            
            
            
            
            This area starts with
               a discussion of the basics of what workers are looking for in terms
               of needs and priorities before discussing talent requirements and
               labor shortages. We then move on to cover tips on recruitment and
               the development of a supply chain talent pipeline, and we continue
               with a discussion of talent development, retention, and personnel
               management.

            
            

         
         
         
         
         
            
            
            Talent Acquisition
               Road Map

            
            
            
            
            
               
               
               
               
               
                  
                  Human talent is arguably
                  an organization’s most important resource. People develop and execute
                  strategies. Having the right levels of talent and enough talented
                  persons can often be the difference between failure and success
                  and, even in success, between mediocre and exceptional results.
                  Understanding what people want and need will help an organization
                  attract, retain, and manage talented logistics professionals.

               
               
               
               
                  
                  Before discussing some
                  recent research showing what various generational groups want out
                  of a logistics career, it is important to first distinguish wants
                  from needs. The psychologist Abraham Maslow developed a hierarchy
                  of needs. This hierarchy, a pyramid, had the basic premise that
                  the more basic needs at the bottom had to be satisfied before the
                  higher levels would provide motivation. From the top to the bottom,
                  the tiers in the hierarchy of needs are as follows:

               
               
               
               
                  
                  
                  	
                     
                     
                     Self-actualization
                        needs: Challenging work, growth, leadership opportunities

                     
                     

                  
                  
                  
                  	
                     
                     
                     Esteem
                        needs: Self-esteem, reputation, status, recognition, promotions

                     
                     

                  
                  
                  
                  	
                     
                     
                     Social
                        needs: Sense of belonging, team affinity, coaching, family, socializing

                     
                     

                  
                  
                  
                  	
                     
                     
                     Safety
                        needs: Safe work environment, job security, useful benefits

                     
                     

                  
                  
                  
                  	
                     
                     
                     Physiological
                        needs: Sleep, sustenance, health, a job, sufficient earnings, breaks

                     
                     

                  
                  

               
               
               
               Keep these concepts
                  in mind as we discuss some findings from a 2017 survey by Supply
                  Chain Insights. (For more details from this study than are presented
                  here, see Transportation: A Global
                     Supply Chain Perspective, by Coyle et al.) Survey respondents ranked
                  the following as their top priorities in a job:

               
               
               
               
                  
                  
                  	
                     
                     
                     Competitive salary

                     
                     

                  
                  
                  
                  	
                     
                     
                     Challenging
                        work

                     
                     

                  
                  
                  
                  	
                     
                     
                     Work-life
                        balance

                     
                     

                  
                  
                  
                  	
                     
                     
                     Working
                        with a talented team

                     
                     

                  
                  
                  
                  	
                     
                     
                     Appreciation
                        for work

                     
                     

                  
                  
                  
                  	
                     
                     
                     Training/professional
                        development

                     
                     

                  
                  

               
               
               
               Note how the top survey
                  response is low on Maslow’s hierarchy. In fact, research supports
                  the idea that pay needs to be sufficient but does not alone provide
                  much motivation once it is considered sufficient. Comprehensive
                  benefits, which ranked 13th on the survey, are similarly necessary
                  to enable other things to be motivators. Responses to a different
                  survey question, asking about the best aspects of a current/recent
                  job, flipped the order of the first and second of these, placing
                  challenging work at the top, with work-life balance and working
                  with a talented team in the same positions, followed by “company/products/services
                  you believe in” (seventh on the job priorities list) and then flexible
                  work arrangements (ninth on the list). The basic point is that the
                  top three tiers of Maslow’s hierarchy are very important to design into
                  jobs to the degree it is feasible but that the basics such as job
                  safety measures cannot be ignored even if people don’t rank them
                  highly. (At a minimum, the organization must comply with all applicable
                  health and safety regulations.) Those things will be sources of
                  dissatisfaction if not addressed.

               
               
               
               From a demographic
                  standpoint, much of the logistics workforce is aging and retiring, meaning
                  that new, younger talent is needed to grow into these careers. To
                  this end, the study also differentiated the responses of the baby
                  boomer generation from those of millennials. While both generations
                  ranked salary, appreciation, and working with a talented team highly,
                  boomers ranked “company/products/services you believe in,” challenging
                  work, and “leaders you admire” (eighth in the job priorities list)
                  much higher than millennials, while millennials ranked work-life
                  balance, clear career path (11th in the job priorities list), and
                  training/professional development much higher than boomers. Part
                  of this difference is probably due to each generation’s different place
                  in their careers. In other words, millennials want training to advance
                  in their relatively early career paths while boomers are nearing
                  retirement and may value these things less. Other differences may
                  speak to genuine generational preferences. Regardless of the reason
                  for these differences, it is important to structure jobs with incentives
                  that appeal to the types of professionals you are seeking.

               
               

            
            
         
         
         
         
            
            
            Talent Requirements and Shortages

            
            
            
            
            
               
               
               
               
               
                  Lack of available talent
                  (or availability but not at a price the organization is willing
                  to pay) is a type of capacity constraint that must be factored into
                  logistics planning and control. There are shortages of qualified
                  individuals in many areas of logistics. Organizations continue to
                  increase their demand for high-skilled labor. For example, the digitization
                  of logistics is creating entirely new roles with different skill
                  sets. This includes data analysts as well as data scientists (a
                  role requiring experience in statistics, computer algorithm development,
                  and scientific methods). While such professionals do exist, they
                  are less likely to have logistics experience and will need training.
                  Persons with both data science and logistics experience are in high
                  demand.

               
               
               
               On a macroeconomic
                  level, while the demand for logistics professionals is growing, the
                  number of college graduates in supply chain management and logistics
                  fields is not keeping pace with the demand. A DHL Supply Chain research
                  project (also cited in Coyle) estimated that for every supply chain
                  graduate there are six job openings. Similar shortages in line-haul
                  truck drivers are keeping prices for this service high. Carriers
                  have very high turnover rates for drivers, since if they cannot
                  get the pay, schedule, work-life balance, or benefits they want
                  there are plenty of jobs to turn to. This increases total costs
                  for shipping because, for every new hire, carriers need to spend
                  a lot of money on advertising, background checks, road tests, orientation, training,
                  tractor cleaning and maintenance, and so on. Frequent job hopping
                  creates an “arms race” between carriers as they need to match new
                  levels of pay and benefits that competitors are offering. Such costs
                  are passed on.

               
               

            
            
         
         
         
         
            
            
            Talent Recruitment and Pipeline
               Development

            
            
            
            
            
               
               
               
               
               
                  Many undergraduates
                  are not aware of logistics as a career path or how many opportunities
                  for jobs exist within the field. Universities, logistics associations,
                  and large organizations need to do more to raise awareness of the
                  field. An individual organization can get involved by establishing
                  relationships with colleges and universities that have a logistics
                  or supply chain management curriculum. This may include financial
                  support, on-campus advertising, and participation in job fairs.

               
               
               
               Another way to increase
                  the number of college students in the logistics talent pipeline is
                  to clearly lay out the career path in terms of opportunities for
                  experience and promotion. Often other areas such as finance are
                  perceived to be clearer paths to executive levels. Promoting more
                  excellent supply chain and logistics managers to executive levels
                  will help change this perception over time.

               
               
               
               When working to recruit
                  more drivers, the organization may want to consider how to design
                  their networks to make them more attractive to persons who desire
                  a better work-life balance than they perceive this career offers.
                  Millennials in particular are less prone to accept the long hours
                  on the road and days away from home. For example, a carrier could
                  arrange operations in a regional manner so that a driver stays within
                  a particular region and, much like the old stagecoaches, hands off
                  a load or the tractor-trailer to another driver in the next region,
                  accepting a different load heading back toward home. When these
                  routes are dedicated, drivers also get income stability.

               
               

            
            
         
         
         
         
            
            
            Development, Retention, and Personnel
               Management

            
            
            
            
            
               
               
               
               
               
                  
                  As the priorities for
                  what people are looking for in a job indicate (especially when it comes
                  to millennials), organizations need to invest in training and development,
                  such as internal or external classroom training, online courses,
                  videos and resources, and mentoring. In addition to promoting talent
                  retention, an investment in training increases workforce knowledge.
                  Organizations can also pay for and insist on their staff getting
                  logistics certifications. Another key to retention is to clearly
                  lay out a potential career path that individuals can strive for
                  and attain if they work hard and show dedication.

               
               
               
               The quality of management
                  can also strongly impact retention. Significant reductions in turnover
                  can result when managers care about the work that is being done,
                  respect their employees, and understand the nature of the work they
                  do. For these reasons, management training programs are also essential
                  to retention. Such programs can focus on communication and teamwork
                  skills; how to delegate and train employees properly; how to motivate
                  staff by customizing the approach to individual employees’ needs
                  (e.g., flexible hours for some, a predictable schedule for others);
                  how to use recognition, rewards, and socializing opportunities effectively;
                  how to use information systems and perform organizational processes;
                  and how to find root causes and solve problems.

               
               
               
               Software such as enterprise
                  resources planning (ERP) human resource modules can track pay scales
                  and employee profile information such as capability and activity levels.
                  In large organizations, such a system becomes critical to ensuring
                  that good logistics personnel decisions are made.

               
               
               
               Determining the right
                  number of supervisors or managers for a given work team is an important
                  consideration in personnel management. For example, according to Richards
                  in Warehouse Management, the
                  optimum number of staff per supervisor in a large warehouse is 12
                  to 15 persons. When there are fewer persons per supervisor, the
                  supervisor may feel a pressure to take part in the work (but ignore
                  his or her own duties), and costs also increase without a gain in
                  effectiveness. Too many employees per supervisor tends to make the
                  supervisor role less effective. A smaller warehouse might be able
                  to suffice with one supervisor per eight staff members or so.

               
               
               
               For most modes of transportation
                  and in many countries, personnel management includes drug and alcohol
                  testing for hiring as well as random and cause-based testing. Organizations
                  may also wish to consider establishing employee assistance programs
                  (EAPs) to help rehabilitate employees who are struggling with addiction. Employees
                  who voluntarily refer themselves to such a program prior to being disciplined
                  may still be removed from the job but could later qualify for reinstatement in
                  this manner. Railroads have had considerable success using this
                  method.

               
               

            
            
         
         
   
      
         
         
         
         Section E: Strategic
            Performance Management

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Develop key performance
                     indicators (KPIs) for logistics functions that encourage the right
                     behavior and deter unwanted behavior

                  
                  

               
               
               
               	
                  
                  
                  Leverage
                     SCOR DS performance measures
                     and other financial KPIs to provide a solid foundation for logistics
                     system monitoring and control

                  
                  

               
               
               
               	
                  
                  
                  Understand how the Digital Capabilities
                     Model for Supply Networks can help an organization determine a set
                     of desired advanced supply chain capabilities

                  
                  

               
               
               
               	
                  
                  
                  Benchmark
                     internally, against competitors, and against best-in-class organizations to
                     determine the relative success of logistics operations.

                  
                  

               
               

            
            
            
            This section discusses
               performance management concepts in general and then addresses some
               strategic-level performance metrics (i.e., summary or aggregate-level metrics).

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Performance
            Management

         
         
         
         
            
            
            Performance
               management is an important process in logistics, highlighting areas
               that can be improved to increase value to the organization. Proper
               selection of metrics and performance targets and robust measurement
               and analysis of performance are required to maximize the value of
               performance management.

            
            

         
         
         
         
         
            
            
            Performance
               Management Road Map

            
            
            
            
            
               
               
               
               
               
                  Managing performance is
                  a time-consuming activity that often appears to be only indirectly
                  related to creating value. Implemented poorly, performance management systems
                  can feel like busy work: hours spent gathering data with no particular purpose.
                  It is critical to view performance management as an investment of
                  resources intended to produce improvements that will affect the
                  logistics function’s value to the business—both economic and ethical—and
                  support the logistics manager’s job.

               
               
               
               Performance management is
                  a way to

               
               
               
               
                  
                  
                  	
                     
                     
                     Make better investment decisions. Understanding
                        current levels of efficiency or utilization supports strategic investments,
                        such as warehouse redesign or expansion or implementation of automated
                        systems.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Predict
                        performance more accurately and control scheduling of processes.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Identify
                        emerging issues and correct them before they seriously damage performance.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Identify
                        performance factors that are preventing the business from succeeding,
                        for example, poor efficiency that is increasing costs, decreasing
                        margin, and hampering the ability to compete. It is a way to take
                        businesses further, to make internal changes in response to external
                        changes and opportunities.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Assign
                        more accurate costs to processes and resources so that services
                        can produce more profit.

                     
                     

                  
                  

               
               
               
               
                  The ASCM Supply Chain Dictionary defines
                  a performance measurement system as

               
               
               
               
                  
                  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.

                  

               
               
               
               No matter what strategy
                  is being tracked and measured, meaningful metrics are essential,
                  because you cannot improve what you do not measure. While there
                  is no guarantee of achieving a performance goal that is measured,
                  it’s a virtual certainty that a company will fail to achieve what
                  it ignores.

               
               
               
               The basic objectives of
                  any measurement system are

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Monitoring. Tracking
                        actual system performance by observing and gathering data that are
                        relevant to business objectives.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Controlling. Comparing data
                        to appropriate standards for performance to determine when the system
                        needs modification or attention, identify causes, and adjust the
                        system to get back on course or continuously improve.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Directing. Developing an understanding
                        of human motivation and what incentives motivate people to work
                        toward organizational goals while minimizing unintended consequences.
                        In other words, measurement becomes a tool to enable effective leadership
                        and management of the workforce.

                     
                     

                  
                  

               
               
               
               Measurement can track both
                  efficiency (doing the thing right) and effectiveness (doing the
                  right things). This includes meeting promised service levels and
                  budgets and accomplishing plan goals.

               
               
               
               Performance management
                  is a closed feedback loop, as shown in Exhibit 1-37:

               
               
               
               
                  
                  
                  	
                     
                     
                     Performance objectives or value drivers
                        are set.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Performance
                        is measured.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Measurement
                        data are analyzed. Data are compared to targets, and reasons for inadequate
                        performance are investigated.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Inadequate
                        performance is corrected and measured again to ensure that the desired
                        change has been achieved.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Good
                        performance is supported.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        cycle continues. Performance metrics and objectives are adjusted
                        if necessary.

                     
                     

                  
                  

               
               
               
               
                  Exhibit 1-37: Performance Management Process[image: ../images/CLTDgraphic1b-32.png]
               
               
               
               
               Much has been said on setting
                  performance objectives in terms of defining how logistics will add
                  value to the organization and enable its overall strategy to succeed. Other
                  terms for performance objectives are critical success factors and
                  value drivers.

               
               
               
               
                  
                  
                  	
                     
                     
                     Viewing performance objectives
                        as critical success factors highlights the fact that there are usually
                        just a vital few metrics that tie directly to the organization’s strategic
                        goals. Logistics should work with other functional areas to identify
                        the organization’s critical success factors if they have not yet
                        been clarified. These will be different for every organization,
                        but they typically relate to the main things that drive competitive
                        advantage and thus profitability and ongoing viability as an organization.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Value
                        drivers are the results, actions, and processes that increase the
                        perception of value that the organization or its functions (such
                        as logistics) should generate. They answer the question: Am I taking
                        care of my customers?

                     
                     

                  
                  

               
               
               
               
                  
                  The performance levels
                  that are needed to attain these critical success factors or value drivers
                  are called key performance indicators (KPIs).

               
               
               
               Goals, performance objectives,
                  and KPIs need to be in alignment to ensure that the organization
                  is measuring the right activities. Measures that do not relate to
                  these goals and objectives may make the organization look like it
                  is doing well superficially or could even be misleading because
                  they could prompt people to work in ways that are counterproductive
                  to the organization’s and the logistics function’s true goals. The following
                  are examples of objectives or value drivers organizations might
                  select; examples of KPIs that logistics could use to contribute
                  value to these drivers are listed in parentheses.

               
               
               
               
                  
                  
                  	
                     
                     
                     Pharmaceuticals:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Proof of compliance with regulations (logistics
                              metric: accuracy and completeness of chain-of-custody information)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Drugs
                              that meet target efficacy as delivered (logistics metric: drug temperature monitored
                              and controlled at all stages of storage and transport)

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Retail:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Attraction of new shoppers (logistics metrics:
                              short lead time at competitive price to deliver fast-moving consumer
                              goods; stockout rates for key products)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Efficiency
                              in generating sales per unit of retail space (logistics metric:
                              ability to provide new assortments on demand)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Sufficient
                              inventory for demand without overstocks (logistics metrics: retail compliance
                              metrics such as on-time in full [OTIF])

                           
                           

                        
                        

                     
                     

                  
                  

               
               
               
               The key to effective performance
                  management is selecting the right metrics (the right criteria),
                  setting a performance target, measuring performance in the right
                  way and at the right intervals (the measure), and taking the right
                  action to sustain or achieve the desired level of performance. In
                  order to gain the most benefits from performance management, the
                  correct metrics must be selected, proper performance targets must be
                  chosen, and performance must be measured and analyzed on an ongoing
                  basis.

               
               

            
            
         
         
         
         
            
            
            Selecting Metrics

            
            
            
            
            
               
               
               
               
               
                  
                  
                  What is being measured
                  creates incentives for the participants subjected to those measures,
                  but these incentives can sometimes have unintended consequences. Logistics
                  professionals or contracted organizations will work toward driving
                  a metric in a more favorable direction in order to prove positive
                  performance. The risk is that this also creates an incentive to
                  ignore or sacrifice things that are not being measured. For example,
                  a purchasing agent whose performance is being measured on purchase price
                  variance could be motivated to buy in bulk to get discounts and
                  to select the lowest bidder. However, the selected metrics could
                  introduce a side effect of increasing inventory and reducing quality.
                  Organizations are moving away from measuring cost and toward measuring
                  value for the ultimate customer. Value is more difficult to measure,
                  because it requires information from external participants, but measuring
                  it produces results that better align with objectives.

               
               
               
               Often a selection of metrics
                  tailored to the specific logistics network is what is needed. Many
                  organizations turn to models or standards for metrics (such as the
                  SCOR DS model) to help
                  them determine a comprehensive set of measures, and they then narrow
                  these down to those measures of highest importance to their success.
                  Good logistics metrics and their target goals can be prioritized
                  (according to logistics strategy) in three basic areas:

               
               
               
               
                  
                  
                  	
                     
                     
                     Utilization

                     
                     

                  
                  
                  
                  	
                     
                     
                     Productivity

                     
                     

                  
                  
                  
                  	
                     
                     
                     Performance
                        results

                     
                     

                  
                  

               
               
               
               For example, inventory
                  turnover and cash-to-cash cycle time might be two of several metrics
                  to promote ordering in appropriate quantities. They would then be
                  balanced with other metrics such as on-time delivery, purchase price,
                  and total cost, resulting in a well-rounded incentive system.

               
               
               
               Good metrics should also
                  be objective to avoid bias, with the majority being quantitative.
                  There should be agreement on how to measure metrics and what inputs and
                  outputs to use. Understanding is aided when metrics are clearly
                  defined and self-explanatory. Sticking to standard, defined methods
                  will allow historical results to be benchmarked over time. When
                  inputs are clearly related to the outputs, managers can analyze
                  why a given metric was off target, such as whether it was due to
                  late deliveries or a picking backlog. Any tradeoffs that are being
                  accepted should be defined so participants understand what is not
                  being prioritized by the system. Persons or organizations who are
                  being assessed by the metrics should clearly understand what those
                  metrics are and be given a chance to have input into their selection.
                  Being included in metric and target selection helps gain buy-in
                  and encourages people to work harder toward the goals, especially
                  if the goals are realistic but challenging. Finally, whenever possible,
                  persons should be judged only on metrics that they can actually
                  influence.

               
               

            
            
         
         
         
         
            
            
            Setting Performance Targets

            
            
            
            
            
               
               
               
               
               
                  
                  Performance targets are
                  set both to facilitate measurement of performance and to encourage
                  continuous improvement. Therefore, targets should be realistic but moderately
                  ambitious.

               
               
               
               
                  Performance targets are
                  set to equal or exceed a standard (“an
                  established norm against which measurements are compared,” as partially
                  defined in the ASCM Supply Chain
                     Dictionary) or a benchmark.

               
               
               
               In Distribution Planning and Control, Ross
                  lists four possible sources for standards:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Historical standards are developed
                        from one’s own records. For example, the following standard multiplies
                        total capacity (space or hours) by the resource efficiency and the
                        resource utilization.

                     
                     
                     
                     
[image: ../images/1e-1_01_id179IEI0035Z_mathml_13_width_1211.png]


                     
                     
                     
                     This is a straightforward
                        method, as long as records are accessible and accurate. One can
                        compile warehouse data, for example, over the past 10 years and
                        average the data to create standard efficiency or productivity indices.
                        The drawback to historical standards is that this baseline does
                        not describe the level of performance. The standard may, in fact,
                        be a rather poor level of performance.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Predetermined or public standards are
                        published by third parties, such as government agencies or professional
                        associations. Some analysis of activities may be required to align
                        practices and data with the methodology and units used by the third
                        party. These standards do, however, represent a higher level of performance.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Work sampling involves developing
                        one’s own standards using close analysis of the task requirements.
                        For example, to determine the unit of time needed to pick a single
                        line item, observers could measure many samples of the action and
                        adjust these for individual performance as needed (e.g., to account
                        for differences in experience).

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Regression analysis applies
                        different variables to a task to see their effect on time or cost.
                        For example, a standard for shelving product can be developed by analyzing
                        the effect of package type, weight, volume, or shelving location.

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Measuring and Analyzing Performance

            
            
            
            
            
               
               
               
               
               
                  The validity of performance
                  data and the value of data analysis are improved by standardizing
                  the timing of the collection of data, the conditions under which
                  the data are collected, and the tools used to gather the data.

               
               
               
               
                  
                  Timing

                  
                  
                  
                  If possible, performance
                     should be measured at the same time points. For example, measures
                     such as picking rates or order/shelving accuracy should not vary
                     by the time of day or the day of the week.

                  
                  
               
               
               
               
                  
                  Conditions

                  
                  
                  
                  When possible, activities
                     should be measured under similar conditions. For example, a receiving
                     team’s efficiency should be measured for shipments comparable in
                     difficulty of handling. The cleanliness of warehouse space should
                     not be measured after an inventory count in one period and then,
                     in the next period, during a particularly high-volume receiving/shipping
                     time.

                  
                  
               
               
               
               
                  
                  Tools

                  
                  
                  
                  
                     
                     
                     
                     To improve the validity and
                     reliability of measurement data, companies use tools to guide observation. These guides
                     ensure that
                     the raters are asking the same questions, interpreting what they see or hear in the
                     same way, and
                     giving the data the same weight. In this way, the tools produce similar data that
                     can be aggregated
                     and analyzed. There are a number of general types of tools used in measuring performance.
                     These
                     include audit checklists, balanced scorecards, and dashboards.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Audit checklists. The ASCM Supply Chain Dictionary defines
                           an audit simply as “an objective
                           comparison of actions to policies and plans.” Checklists allow a
                           rater to examine very specific metrics and indicate their presence
                           or absence or the degree of performance (e.g., superior, good, average,
                           weak, needs immediate improvement). They include areas for comments
                           and recommendations.

                        
                        
                        
                        Items
                           may be assigned a numerical value so that results can be analyzed—for example,
                           “superior” may be given 5 points, “good” 4 points, and so on. An
                           item or group of items may also have a weighting factor that reflects
                           the relative importance of the metrics. Usually the weighting is
                           aligned with strategic objectives, such as resource efficiency,
                           customer service, or contingency planning. The numerical value of
                           the score is multiplied by the factor to provide a weighted score.

                        
                        
                        
                        The checklist guides assessment
                           but also documents the results. For example, a previous checklist
                           may be reviewed before the next assessment to identify changes that
                           were recommended and to see if those changes have in fact been made.

                        
                        
                        
                        On a smaller scale, logistics
                           audits can be done at the organization’s distribution centers or
                           depots to identify areas for cost savings or reductions in labor.
                           The findings from the audit can then be translated into facility-specific
                           best practices and possibly later integrated into organizationwide
                           best practices, if appropriate.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Balanced scorecards. The ASCM Supply Chain Dictionary defines
                           the balanced scorecard as

                        
                        
                        
                        
                           
                           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.

                           

                        
                        
                        
                        A balanced scorecard is
                           essentially a checklist that is organized according to multiple
                           perspectives, as described in the definition. Financial managers
                           need data to perform financial analysis and report to regulatory
                           agencies, investors, and lenders. Operational managers need to know
                           about throughput, efficiency, and utilization to plan capacity use
                           and processes. Business leaders need to confirm that their customer
                           service objectives are being met and that logistics is making changes
                           that will support the company’s future business plans. For example,
                           is the vehicle routing information being improved to allow higher
                           volume or better order tracking?

                        
                        
                        
                        Organizations can also produce their own
                           custom scorecards.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Dashboards. Some firms prefer
                           to use dashboards for at-a-glance, real-time performance information.
                           According to the ASCM Supply Chain
                              Dictionary, a dashboard is

                        
                        
                        
                        
                           
                           an easy-to-read management tool similar to an automobile’s
                              dashboard designed to address a wide range of business objectives by
                              combining business intelligence and data integration
                              infrastructure.

                           

                        
                        
                        
                        Dashboards help logistics professionals
                           quickly assess where problems may arise that involve their internal
                           operations, contractors, and/or carriers. Dashboards can also show
                           progress against benchmark standards or goals.

                        
                        

                     
                     

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Key
            Performance Indicators (KPIs)

         
         
         
         
            
            
            Organizations
               use key performance indicators to monitor performance toward specific
               goals and objectives. KPIs may be provided by supply chain partners,
               for example, retail compliance KPIs.

            
            

         
         
         
         
         
            
            
            Key Performance
               Indicator Road Map

            
            
            
            
            
               
               
               
               
               
                  
                  The ASCM Supply Chain Dictionary defines
                  a key performance indicator (KPI) as

               
               
               
               
                  
                  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.

                  

               
               
               
               A good KPI will measure
                  just what is important to the organization; it will not measure
                  things of little value to the organization and its strategy. Adding
                  too many metrics is a distraction.

               
               
               
               KPIs specify the level
                  to which goals, expectations, and agreements established between
                  the buyer (like logistics) and the supplier are being met. Ongoing
                  metrics posted internally or on an intranet enable both parties
                  to quickly and easily see how things are going at any point in time
                  and to compare results to those of previous time periods.

               
               
               
               KPIs tend to fall into
                  three types: leading indicators, lagging indicators, and diagnostic metrics.

               
               
               
               
                  
                  
                  	
                     
                     
                     A leading indicator focuses
                        on activities that will create future performance. For example,
                        completion of routine maintenance on equipment in quarter 1 is related to
                        equipment performance in quarter 2. Presumably, if preventive maintenance
                        is performed, there will be less downtime due to equipment failure.

                     
                     

                  
                  
                  
                  	
                     
                     
                     A
                        lagging indicator gauges levels of past performance like transportation
                        costs, quality errors, or on-time or late deliveries. For example,
                        a picking accuracy of 95 percent in quarter 1 simply describes picking
                        performance in that quarter. It does not indicate that performance
                        will be better or worse in quarter 2.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Diagnostic
                        metrics reflect the overall health and financial position of the organization.

                     
                     

                  
                  

               
               
               
               The metrics used in a performance
                  management system should include a balance of these different types.

               
               

            
            
         
         
         
         
            
            
            Retail Compliance KPIs

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  A supply chain partner may give an organization metrics to use,
                  and these are then included in the organization’s KPIs. A key example of this is retail
                  compliance
                  metrics, which have arisen in part due to the stiff competition from online sales
                  that require
                  retailers to operate with very thin profit margins. Retail compliance KPIs can include
                  many things,
                  for example, advance ship notices (ASNs) being filed correctly and on time; correct
                  retailer-specific labeling, label placement on box, and packing slip formats; barcodes
                  properly
                  traced and tracked; correct pallet type; correct assortment per master carton; or
                  electronic data
                  interchange (EDI) purchase orders being in the correct format, complete, and receipts
                  being
                  acknowledged within the required window. Often each individual violation can result
                  in a separate
                  chargeback.

               
               
               
               There are also whole-order
                  metrics like on-time in full (OTIF) or must-arrive-by date (MABD).
                  There are usually financial penalties for failing to meet these
                  requirements a sufficient percentage of the time, such as Walmart’s
                  targets to arrive OTIF within a two-day window at 87 percent compliance
                  for TL orders and 70 percent for LTL orders. (They were increasing
                  to these levels at the time of this writing.) Failure to meet this
                  rate results in a penalty of 3 percent of the cost of goods sold
                  (the invoice amount).

               
               
               
               If these targets are
                  not being achieved often enough, senior management will need to have
                  strategic-level discussions regarding whether and how to achieve
                  compliance. Key questions to ask include:

               
               
               
               
                  
                  
                  	
                     
                     
                     What information is
                        needed from the retailer, and how can we better partner with the
                        retailer to get better data or get data sooner (i.e., to provide
                        more lead time)?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Is
                        the supply chain integrated and aligned well enough to achieve these
                        goals? If not, what changes in processes, technologies, or communications
                        do we and our partners need to make to improve collaboration?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Is the cost of extra inventory being pushed back to earlier
                        supply chain partners such as for just-in-time availability? If so, can we charge
                        more for this
                        added value?

                     
                     

                  
                  
                  
                  	
                     
                     
                     What
                        do the carrier selection and monitoring and controlling processes
                        look like, and does this result in use of carriers who have good
                        enough performance?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Are
                        the operations of suppliers capable of fulfilling the required demand
                        so that order fill rates can be acceptable?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Is
                        compliance being required for retail deliveries only or also for
                        drop ships directly to customers? Does this include customizing
                        boxes or labels to reflect the retailer?

                     
                     

                  
                  
                  
                  	
                     
                     
                     How
                        does the cost of accepting the penalty at the given rate of occurrence compare
                        to the cost of any necessary reengineering and/or continuous improvement
                        efforts that would be needed to achieve compliance?

                     
                     

                  
                  

               
               
               
               It is important to
                  understand that the changes needed to get a supply chain into compliance
                  can be highly disruptive, and individuals involved may resist the
                  changes and want to maintain the status quo. Organizations will
                  need to invest in change management to ingrain the changes in the
                  culture. Providing opportunities for individuals to get involved
                  in planning helps with buy-in. Leaders will need to inspire staff
                  with a compelling vision of the desired end result and its benefits.
                  Incentives and penalties for third parties, teams, and individuals
                  may need to be implemented to ensure accountability.

               
               
               
               A best practice for
                  improving a complex system is to include all affected parties in
                  a problem-solving team. The group will have expertise in multiple
                  areas, and everyone can come to agreement on a cohesive plan. Some
                  supply chain partners may already have solutions to a given problem,
                  and this can be leveraged. Such teams should have regular meetings
                  to sustain prior changes and suggest new ones.

               
               
               
               When determining what
                  changes will result in the biggest impact, it is important to always
                  make decisions that are supported by measurement, data, and analysis.
                  This may include verifying that

               
               
               
               
                  
                  
                  	
                     
                     
                     Forecast error rates
                        are acceptable, generating internal scorecards to enable self-correction
                        as well as independent verification of one’s own errors.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Safety
                        stock and replenishment levels and delivery frequencies per location
                        are being set based on sound methodologies and are data-driven.

                     
                     

                  
                  

               
               
               
               While the costs versus
                  the benefits of any changes need to be assessed prior to making large
                  investments, in general the penalties for noncompliance cut so deeply
                  into profit margins that every reasonable effort needs to be made
                  to ensure compliance or at least reduce the risk of noncompliance.
                  Even if an organization decides to include some funds in its budget
                  to cover some amount of failures, if failures become too frequent
                  or severe, the risk of losing the business entirely will grow over
                  time. An important mindset to take is that investing in improvements
                  will make the organization more efficient (and profitable) in general.

               
               
               
               There are a number
                  of changes that can be made that will not have a huge cost to implement.
                  First and foremost, learn the retailer’s rules of trade and ensure
                  that suppliers, carriers, and logistics professionals know each
                  retailer’s compliance rules very thoroughly. Retailers often have
                  support hotlines to help, and vendor compliance workshops are another
                  option. Once these rules are known, program them into warehouse
                  management systems, order management systems, written procedures, and
                  so on whenever possible so that they become part of the regular
                  process. For example, incorporating labeling, assortment handling,
                  and master carton packing into DC put-away processes will reduce
                  the steps required during picking (such as break-bulk and reconstructing
                  retailer-specific orders) and reduce chances for errors when time
                  is of the essence. Regular communications with retailers is also
                  important, both to show commitment and to create plans for improvement.

               
               

            
            
         
         
   
      
         
         
         
         Topic 3: SCOR
            DS and Digital Capabilities Models

         
         
         
         
            
            
            
               The SCOR DS
               model was developed to help organizations measure and improve logistics
               costs across the breadth of their operations. The Digital Capabilities
               Model for Supply Networks helps organizations determine the capabilities
               they need to improve their logistics and supply chain maturity.

            
            

         
         
         
         
         
            
            
            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 1-38 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 1-38: SCOR DS Processes[image: ../images/CLTDgraphic22-1.png]
               
               
               
               
               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 1-39
                  shows how SCOR DS helps create end-to-end visibility and reinforces the concept of
                  a
                  network of never-ending processes.

               
               
               
               
                  Exhibit 1-39: SCOR DS: A Series of Never-ending Processes[image: ../images/CLTDgraphic22-3-1.png]
               
               
               
               
               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 1-40 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 1-40: SCOR DS Hierarchical Process Model with Levels 0–4[image: ../images/CLTDgraphic22-2-1.png]
               
               
               
               
               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 1-40). 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 1-41. 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 1-41: SCOR DS Features Sample Workflow Processes[image: ../images/CLTDgraphic22-4-1.png]
                     
                     
                     
                     
                     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.

                           
                           

                        
                        

                     
                     

                  
                  

               
               
               
               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.

               
               
               
               
                  SCOR DS does apply to the following
                     activities:
                  

               
               
               
               
                  
                  
                  	
                     
                     
                     All customer interactions
                        from order entry through paid invoice

                     
                     

                  
                  
                  
                  	
                     
                     
                     All
                        product transactions (defined as physical materials and services),
                        including equipment, spare parts, bulk product, and software, among
                        others

                     
                     

                  
                  
                  
                  	
                     
                     
                     All
                        market interactions from understanding aggregate demand through
                        order fulfillment

                     
                     

                  
                  

               
               
               
               
                  SCOR DS does not apply to the following
                     processes:
                  

               
               
               
               
                  
                  
                  	
                     
                     
                     Sales and marketing
                        (defined as demand generation)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Research
                        and technology development

                     
                     

                  
                  
                  
                  	
                     
                     
                     Product
                        development

                     
                     

                  
                  
                  
                  	
                     
                     
                     Some elements of post-delivery customer support (but it does
                        include returns as a fundamental process)

                     
                     

                  
                  

               
               
               
               The SCOR DS model assumes
                  that the product has already been designed and tested for production.
                  However, the design of a product may significantly influence the functioning
                  of the chain, so supply chain representatives should play a role
                  in the design process.

               
               
               
               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.

               
               

            
            
         
         
         
         
            
            
            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 set of 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:

               
               
               
               
                  
                  The
                     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 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 1-42.
                     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 1-42: 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 the 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, 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 1-43.

                  
                  
                  
                  
                     Exhibit 1-43: SCORmark Gap Analysis Example (Mockup)[image: ../images/CLTDgraphic22-5-1.png]
                  
                  
                  
                  
                  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 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 1-44 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 1-44: 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 1-45 illustrates
                     how the SCOR DS metrics for perfect customer order fulfillment cascade
                     from one level to the next.

                  
                  
                  
                  
                     Exhibit 1-45: SCOR DS Metrics for Perfect Customer Order Fulfillment[image: ../images/CLTDgraphic22-7-1.png]
                  
                  
                  
                  
                  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 1-46 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 1-46: 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

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               

            
            
         
         
         
         
            
            
            Level 1 SCOR DS Metrics

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  Level 1 SCOR DS metrics
                  fall into the performance attribute categories of resilience (reliability,
                  responsiveness, and agility), economic (cost, profit, and assets),
                  and sustainability (environmental and social).

               
               
               
               We will go through the
                  metrics for each performance attribute next.

               
               
               
               
                  
                  Resilience
                     Metrics: Reliability

                  
                  
                  
                  
                     
                     
                     Level 1 measures of reliability
                     include perfect customer, supplier, and return order fulfillment respectively. The
                     ASCM Supply Chain Dictionary defines perfect order fulfillment as “a measure of an
                     organization’s ability to deliver a perfect order.” The Dictionary defines a perfect order as
                     follows:

                  
                  
                  
                  
                     
                     1) An order in which the seven Rs—the right product, the
                        right quantity, the right condition, the right place, the right time, the
                        right customer, and the right cost—are satisfied. 2) A fulfillment metric
                        used to measure order proficiency, including being on time, complete,
                        accurate, and undamaged.

                     

                  
                  
                  
                  In short, it is the percentage of orders
                     meeting delivery performance with complete and accurate documentation
                     and no delivery damage or defects.

                  
                  
                  
                  Components of a perfect order include all
                     items and quantities, so any late items or any items delivered in
                     the wrong amount would violate the requirements of a perfect order.
                     The definition of “on time” has to come from the customer. Documentation includes
                     all packing slips, bills of lading, invoices, etc.

                  
                  
                  
                  A perfect order must
                     satisfy all of the following conditions:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        A
                           product is considered perfect if the product ordered is the product
                           provided.

                        
                        

                     
                     
                     
                     	
                        
                        
                        A
                           quantity is considered perfect if the product ordered is provided
                           in the ordered quantity.

                        
                        

                     
                     
                     
                     	
                        
                        
                        A
                           delivery is considered perfect if the location and delivery time
                           ordered are met upon receipt.

                        
                        

                     
                     
                     
                     	
                        
                        
                        A
                           customer order is considered perfect if the product is delivered
                           to the specified entity.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Documentation
                           supporting the order is considered perfect if it is all accurate, complete,
                           and on time.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           product condition is considered perfect if the product is delivered
                           and faultlessly installed (as applicable) according to specifications
                           with no damage, is customer-ready, and is accepted by the customer.

                        
                        

                     
                     

                  
                  
                  
                  
                     
                     The calculation for
                     perfect customer order fulfillment is as follows:
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                  Resilience
                     Metrics: Responsiveness

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     The customer order fulfillment cycle time
                     metric is the only Level 1 measure of supply chain responsiveness.
                     The SCOR DS website defines customer
                        order fulfillment cycle time (order fulfillment lead time
                     or customer order cycle time), RS.1.1., as follows:

                  
                  
                  
                  
                     
                     The
                        average actual cycle time consistently achieved to fulfill customer
                        orders. For each individual order, this cycle time starts at the
                        order receipt and ends at customer acceptance of the order.

                     

                  
                  
                  
                  Since it is an average,
                     cycle time for individual orders may vary.

                  
                  
                  
                  Customer order fulfillment cycle time is
                     calculated as follows (in days):
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                  Customer order fulfillment cycle time is called a gross
                     cycle time metric, meaning that there may be some dwell time included in this
                     metric in addition to the customer order fulfillment process time (all
                     value-added or non-value-added activities performed during the cycle). The SCOR
                     DS website defines order fulfillment dwell
                        time as, “any lead time created by the customer during the order
                     fulfillment process during which no activity takes place.” Dwell time is created
                     by customers placing orders earlier than necessary, such as an order placed 14
                     days before the desired fulfillment date, even though it only takes the
                     organization 6 days to fulfill the order. Here, the gross cycle time is 14 days.
                     For this reason, a gross cycle time metric does not truly reflect the
                     organization’s responsiveness. Rather than trying to get customers to place
                     orders exactly on time, organizations should view earlier-than-needed ordering
                     as a benefit because it enables optimization of multiple orders.

                  
                  
                  
                  Separating out the
                     net component from the gross requirement involves measuring each
                     time period separately, as shown below (note the SCOR DS code for
                     order fulfillment dwell time has been added).
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                  The organization can
                     then subtract the order fulfillment dwell time from the customer order
                     fulfillment cycle time to find customer order fulfillment process
                     time. Customer order fulfillment process time is the preferred way
                     to measure the organization’s responsiveness. Note that if the organization
                     does not track dwell time, then the gross metric will equal the
                     customer order fulfillment process time.

                  
                  
                  
                  Note that order fulfillment dwell time
                     should never be allowed to include non-value-added lead time or
                     idle time. These are instead included in customer order fulfillment process
                     time as these are inefficiencies in the process that can be sought
                     out and reduced or eliminated.

                  
                  
               
               
               
               
                  
                  Resilience
                     Metrics: Agility

                  
                  
                  
                  Agility in the supply chain is its ability to respond to
                     market changes and remain competitive. The Level 1 metric for this is AG.1.1.
                     Supply Chain Agility, and the Level 2 metrics are agility for order, source,
                     transform, fulfill, and return, respectively. Agility in total or for one of
                     these subsets can be measured in two basic ways:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Strategic Supply Chain
                           Agility (days): Number of days to meet a 25 percent unplanned change
                           in demand

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              To calculate the Level
                                 1 metric, sum the planned lead times for source, transform, order,
                                 fulfill, and plan

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Operational
                           Supply Chain Agility (percentage increase/decrease): The sustained percentage
                           increase or decrease in quantities that can be achieved over the operational
                           planning horizon (commonly this is 30 to 60 days)

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              To calculate, assume
                                 no expedite costs, and apply the following formula:
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                  Economic
                     Metrics: Cost

                  
                  
                  
                  
                     
                     
                     The
                     economic metrics for a supply chain can be complex. The measures
                     that the CFO of a large company focuses on may be different than
                     those that are pivotal to supply chain managers. There are two cost
                     metrics at Level 1 for measuring the costs of operating the supply
                     chain: total supply chain management cost (TSCMC) and cost of goods
                     sold (COGS).

                  
                  
                  
                  
                     
                     
                     
                        CO.1.1. Total Supply Chain Management
                           Cost
                        

                     
                     
                     
                     Per the
                        SCOR DS web site, the total supply chain management cost is “calculated
                        as the total cost to manage order processing, acquire materials,
                        manage inventory, and manage supply-chain finance, planning, and
                        IT costs, as represented as a percent of revenue.” The calculation
                        for total supply chain management cost as a percent of revenue is
                        to combine the Level 2 costs and divide by total product revenue:
                        (CO.2.1 + CO.2.2 + CO.2.3 + CO.2.4 + CO.2.5)/Total Product Revenue.
                        Spelled out this is:
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                        CO.1.2
                           Cost of Goods Sold (COGS)
                        

                     
                     
                     
                     The Dictionary defines cost of goods sold (COGS) as “an accounting
                        classification useful for determining the amount of direct materials, direct
                        labor, and allocated overhead associated with the products sold during a
                        given period of time.” COGS is a financial accounting measurement of the
                        cost associated with buying raw materials and producing the finished goods
                        that were sold in the period. The cost associated with buying raw materials
                        and the cost to transform in the SCOR DS model is generally included in this
                        calculation. The formula includes direct costs (materials, labor) and
                        indirect costs related to production (overhead). The calculation for COGS =
                        Cost to Transform, or COGS = CO.2.6 (Direct Material cost) + CO.2.7 (Direct
                        Labor Cost) + (CO.2.8 Indirect Costs Related to Production), or more
                        simply:
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                     SCOR DS defines direct
                        material, direct labor, and indirect costs related to production only
                        at a high level since there are many ways to define each of these
                        categories.

                     
                     
                  
               
               
               
               
                  
                  Economic Metrics: Profit

                  
                  
                  
                  Profit metrics include the following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        PR.1.1 Earnings Before
                           Interest and Taxes (EBIT) as a Percent of Revenue

                        
                        

                     
                     
                     
                     	
                        
                        
                        PR.1.2
                           Effective Tax Rate

                        
                        

                     
                     

                  
                  
                  
                  EBIT measures the organization’s earning
                     power from ongoing operations before interest payments or income
                     taxes are factored in. EBIT as a percent of revenue is calculated
                     as follows:
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                  The effective tax
                     rate is the average tax rate paid by the organization. SCOR DS notes that
                     a tax-efficient supply chain can significantly impact this rate.

                  
                  
               
               
               
               
                  
                  Economic
                     Metrics: Assets

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     Metrics
                     related to the supply chain’s effective use of resources, including
                     fixed and working capital, are the cash-to-cash cycle time, return
                     on fixed assets, and return on working capital.

                  
                  
                  
                  
                     
                     
                     
                        AM.1.1
                           Cash-to-Cash Cycle Time
                        

                     
                     
                     
                     Cash-to-cash cycle time is defined as the
                        time it takes for an investment to flow back into a company after
                        it has been spent for raw materials. It is a continuous measure
                        of how many days the organization’s working capital is invested
                        in managing the supply chain. The data needed to calculate cash-to-cash
                        cycle time (average inventory, accounts receivable, and accounts
                        payable) can be found on the balance sheet (statement of financial
                        position). Cash-to-cash cycle time is calculated as follows:
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                     Each of the items used
                        in this calculation can be determined as follows:
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                     The Dictionary has some relevant
                        definitions:

                     
                     
                     
                     
                        
                        
                           Days’ outstanding
                           . A term used to imply the
                           amount of an asset or liability measured in days of sales. For example,
                           accounts payable days are the typical number of days that a firm
                           delays payments of invoices to its suppliers.

                        
                        
                           Days’ sales
                              outstanding
                           . A measure
                           of the average number of days that a company takes to collect revenue
                           after a sale has been made, calculated as the total accounts receivable
                           divided by the average daily sales rate. [Also called accounts receivable days.]

                        
                        
                           
                           Days of supply
                           . 1) Inventory-on-hand metric
                           converted from units to how long the units will last. For example,
                           if there are 2,000 units on hand and the company is using 200 per
                           day, then there are 10 days of supply. 2) A financial measure of
                           the value of all inventory in the supply chain divided by the average
                           daily cost of goods sold rate.

                        

                     
                     
                     
                     Cash is tied up in the system by the difference
                        between amounts owed to the organization and amounts still owed
                        to others plus inventory. Reducing inventory will directly reduce
                        the cash-to-cash cycle time, thus increasing cash flow.

                     
                     
                     
                     For example, if a supply
                        chain has 60 inventory days of supply, 40 days of sales outstanding,
                        and 45 days of payables, its cash-to-cash cycle time is 55 days.
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                     The three elements of the cash-to-cash cycle reflect the
                        impact of supply chain management on the company’s cash position. Negative
                        indicators include high levels of inventory, high days of sales
                        (receivables) outstanding (it’s taking a long time to get paid), or low
                        levels of payables (the company is not benefiting from keeping money
                        invested as long as possible before making payments). If unnecessarily high
                        inventory levels are the problem, the company can reduce the cycle time by
                        improved forecasting and just in time (JIT) initiatives to reduce inventory
                        (consistent with avoiding stockouts).

                     
                     
                     
                     Cash-to-cash
                        cycle time is considered to be an important indicator of a company’s health.
                        The faster the cycle, the healthier the company. A fast cycle indicates
                        effective management of cash flow to maximize the use of the cash
                        and to reduce working capital requirements.

                     
                     
                     
                     However, what is considered a normal duration
                        for the cash-to-cash cycle time will differ by supply chain, industry,
                        and organizational strategy. Even within a given industry, one organization
                        may have owned less of its inventory than another due to heavier
                        use of strategies such as vendor-managed inventory (VMI) or consignment. VMI
                        helps to lower the inventory in the pipeline by sharing information
                        between the links in the supply chain. Consignment stock postpones
                        the handoff of ownership. Similarly, an organization that is vertically
                        integrated will own its inventory for much longer than one in a
                        horizontal supply chain. Therefore, it is not necessarily possible to
                        compare cycle times without understanding the relevant strategies
                        for each business. An organization’s cycle time can always be a
                        benchmark for its own continuous improvement.

                     
                     
                     
                     One advantage of using this metric is that
                        it can be easily benchmarked to information found in public financial
                        statements such as those of a competitor. Note that while cash-to-cash
                        cycle time can be calculated using historical data, a preferred
                        method for supply chain management is to base the calculations on
                        five-point rolling averages as stated in the above equations.

                     
                     
                  
                  
                  
                     
                     
                     
                        AM.1.2
                           Return on Fixed Assets
                        

                     
                     
                     
                     The ASCM
                           Supply Chain Dictionary defines return
                           on supply chain fixed assets as “the return an organization
                        receives on its invested capital in supply chain fixed assets. This
                        includes the fixed assets used to...” orchestrate, plan, source,
                        transform, order, deliver, and return. Fixed assets include property,
                        plant, and equipment. Return on fixed assets is calculated as follows
                        (note that in this calculation TSCMC is not expressed as a percent
                        of revenue):
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                     For example, if supply
                        chain revenue is US$1,000,000, total supply chain management costs
                        are US$850,000, and supply chain fixed assets cost US$600,000, then
                        the return on fixed assets is 25 percent.
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                        AM.1.3
                           Return on Working Capital
                        

                     
                     
                     
                     
                        Another metric used to measure supply chain
                        asset management is return on working capital. The Dictionary defines return on working capital as
                        “a measure of profit on the amount of capital consumed. It is calculated
                        as after-tax operating income divided by net working capital.”

                     
                     
                     
                     Return on working capital
                        assesses the magnitude of an investment relative to a company’s
                        working capital position versus the revenue generated from a supply chain.
                        Components include accounts receivable (A/R), accounts payable (A/P), inventory,
                        supply chain revenue, cost of goods sold, and supply chain management costs.

                     
                     
                     
                     The calculation for
                        return on working capital is as follows (note that in this calculation TSCMC
                        is not expressed as a percent of revenue):
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                  Sustainability Metrics: Environmental

                  
                  
                  
                  Environmental metrics include metrics for

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        EV.1.1 Materials Used,
                           which is the total weight or volume of materials that are used to
                           produce and package main products and services. It has renewable
                           and nonrenewable Level 2 metric subsets.

                        
                        

                     
                     
                     
                     	
                        
                        
                        EV.1.2
                           Energy Consumed, which is total energy consumption at the organization
                           in joules or multiples thereof. It also has renewable and nonrenewable
                           subsets.

                        
                        

                     
                     
                     
                     	
                        
                        
                        EV.1.3
                           Water Consumed, which is total water consumption in mega-liters.
                           It has water withdrawal and water discharged subsets.

                        
                        

                     
                     
                     
                     	
                        
                        
                        EV.1.4
                           GHG Emissions, which is greenhouse gas emissions measured as metric tons
                           of equivalent CO2 in Scope
                           1 (direct emissions), Scope 2 (energy indirect), and Scope 3 (other
                           indirect) Level 2 subsets.

                        
                        

                     
                     
                     
                     	
                        
                        
                        EV.1.5
                           Waste Generated, which is the total weight of waste generated in
                           metric tons. Its Level 2 subsets include generated waste diverted
                           from disposal and directed to disposal.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Sustainability Metrics: Social

                  
                  
                  
                  Social metrics include the following (these
                     do not have Level 2 metrics):

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        SC.1.1
                           Diversity and Inclusion, which is measured as the percentage of
                           individuals in the organization’s governance bodies per gender,
                           age group, and other diversity indicators.

                        
                        

                     
                     
                     
                     	
                        
                        
                        SC.1.2
                           Wage Level, which is the ratio of entry level wage by gender at
                           significant locations of operations to the minimum wage.

                        
                        

                     
                     
                     
                     	
                        
                        
                        SC.1.3
                           Training, which is the number of hours training per gender per employee category.

                        
                        

                     
                     

                  
                  
               
               

            
            
         
         
         
         
            
            
            Digital Capabilities
               Model for Supply Networks

            
            
            
            
            
               
               
               
               
               One tool that can be
                  used to select advanced supply chain capabilities is the Digital Capabilities Model (DCM) for
                     Supply Networks
                  , which
                  is defined by the ASCM Supply Chain
                     Dictionary as follows:

               
               
               
               
                  
                  A
                     reference model for supply chain professionals to guide the development
                     of digital supply networks. The model is designed in a relational
                     manner to help envision and then build the digitally enabled capabilities
                     required to transform linear supply chains into a set of dynamic
                     networks.

                  

               
               
               
               The DCM for Supply Networks is a joint development
                  of ASCM and Deloitte. It is designed to help organizations increase
                  their supply chain maturity level to that of an orchestrated supply
                  chain. This includes breaking down organizational silos more, reducing
                  buffer inventories and safety stocks by providing end-to-end visibility,
                  and better management of the bullwhip effect. The model defines
                  capabilities as “the synergistic combination of people, processes,
                  and technologies that creates sustained business value.”

               
               
               
               One way to determine how exactly to transform to higher
                  levels of supply chain maturity is to first establish the necessary advanced
                  capabilities based on customer and other requirements. Then, work backward from
                  these desired capabilities to determine the processes, programs, people skills, and
                  technologies that will enable those capabilities.

               
               
               
               
                  The
                  DCM helps translate a supply chain into a holistic network view
                  that focuses on the interconnectedness between its six level 1 capabilities
                  and the flow of information across these capabilities, as shown
                  in Exhibit 1-47.
                  Note that because the model is relational, it is best viewed by
                  going to dcm.ascm.org.

               
               
               
               
                  Exhibit 1-47: Digital Capabilities Model for Supply Networks[image: ../images/CLTDgraphic22-6-1.png]
               
               
               
               
               Here is a brief overview
                  of each of the capabilities:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Connected customer. This is
                        about creating a seamless customer experience throughout the customer
                        life cycle, which ranges from inspiration at the beginning of the
                        model to service at the end of the model.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Product development. This is
                        about optimizing product life cycle management using proactive planning
                        and emerging technologies.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Synchronized planning. This
                        is about making planning significantly more efficient by leveraging
                        human and process capabilities like information sharing.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Intelligent supply. This is
                        about leveraging emerging technologies to reduce costs.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Smart operations. This is about
                        bringing operations into the digital transformation by increasing
                        connectivity, agility, and proactivity.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Dynamic fulfillment. This is
                        about providing speed and agility to order fulfillment to increase
                        customer service.

                     
                     

                  
                  

               
               
               
               
                  
                  This model integrates
                  well with SCOR DS. SCOR DS’s orchestrate process links to all of these
                  capabilities (and it is the only SCOR DS process that maps to connected customer
                  and product development). Plan maps to synchronized planning, source maps
                  to intelligent supply, transform maps to smart operations, order
                  maps to connected customer, and both fulfill and return map to dynamic
                  fulfillment.

               
               
               
               Rather than focusing
                  on the linear relationships of a traditional supply chain, the capabilities
                  in this model are presented as a network. This shows how the capabilities are
                  interrelated and how a digitized supply chain no longer needs to
                  be linear in every case but could use various enabling processes
                  (including emerging technologies) to skip some processes or do them
                  in a different order. For example, 3D printing can skip the source
                  process or sensor-driven replenishment can directly feed data into
                  the plan process.

               
               
               
               Organizations should
                  prioritize various capabilities as needed to fit their strategy
                  or to address gaps. Like SCOR DS, the Digital Capabilities Model
                  contains more than one level. At the top level are the capabilities.
                  At the second level, there are subsets of these capabilities that
                  help clarify the top level capability and how to use the capability
                  to differentiate the organization from less mature traditional supply
                  chains. For example, connected customer has seven supporting capabilities:
                  product as a service (PAAS), connected field services, self-service,
                  customized experience, customer issue management, intelligent product
                  tracking, and monitoring and insights.

               
               

            
            
         
         
   
      
         
         
         
         Topic 4: Financial
            Performance Metrics and Benchmarking

         
         
         
         
            
            
            Financial performance
               metrics include things like cash-to-cash cycle time and other SCOR
               metrics, but these will not be repeated here. The following discussion
               addresses cost metrics, financial ratio analysis, and the strategic
               profit model. It concludes with a discussion of benchmarking, including
               the various approaches.

            
            

         
         
         
         
         
            
            
            Cost Metrics

            
            
            
            
            
               
               
               
               
               There are a number of
                  ways to measure the cost of an organization’s logistics function. Cost
                  areas include order processing, inventory, transportation, warehousing
                  and materials handling, and facility network integration. Here are
                  some ways of breaking down the organization’s costs:

               
               
               
               
                  
                  
                  	
                     
                     
                     Total cost of ownership (TCO)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Total
                        landed cost (or total cost)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cost
                        per major function (e.g., order processing)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cost
                        per detailed function (e.g., order picking, loading)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cost
                        per pallet or per unit

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cost
                        as a percentage of net sales

                     
                     

                  
                  
                  
                  	
                     
                     
                     Inbound
                        freight cost

                     
                     

                  
                  
                  
                  	
                     
                     
                     Warehouse
                        order processing cost

                     
                     

                  
                  
                  
                  	
                     
                     
                     Inventory
                        carrying cost

                     
                     

                  
                  
                  
                  	
                     
                     
                     Administrative
                        costs

                     
                     

                  
                  
                  
                  	
                     
                     
                     Direct
                        labor costs

                     
                     

                  
                  
                  
                  	
                     
                     
                     Outbound
                        freight cost

                     
                     

                  
                  
                  
                  	
                     
                     
                     Damage
                        cost

                     
                     

                  
                  
                  
                  	
                     
                     
                     Return
                        cost

                     
                     

                  
                  
                  
                  	
                     
                     
                     Service
                        failure cost

                     
                     

                  
                  
                  
                  	
                     
                     
                     Backorder
                        cost

                     
                     

                  
                  

               
               
               
               In addition to cost breakdowns,
                  supply chain managers can analyze cost trends and variances from
                  budget. Trend analysis looks at changes in cost over time, and trends can
                  be graphed to be easier to project forward. Variance analysis requires
                  some form of baseline or budget against which operational data can
                  be compared. Variances can be in a favorable or unfavorable direction,
                  so their direction and magnitude are tracked. Often organizations
                  set a threshold for variances to indicate which are acceptable and
                  which require exception handling.

               
               
               
               
                  
                  
                  In some cases, cost metrics
                  may be best served by also measuring number of orders, volume, or
                  weight. This will help explain why certain activities consume more expense
                  than others so that management control can be fine-tuned.

               
               
               
               It can be challenging
                  to collect total costs for all of an organization’s logistics functions,
                  as multiple subsidiaries and business units and multiple information systems
                  may be involved. Nevertheless, it is important to put the work in
                  to achieve this level of data gathering so that analysis captures
                  the big picture.

               
               

            
            
         
         
         
         
            
            
            Financial Ratio Analysis

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  
                  
                  
                  Internally, an organization
                  can analyze its own financial results. Analyzing the financial results
                  of other organizations, such as suppliers or business partners,
                  can be more difficult. The financial statements of publicly owned
                  organizations are available for review; however, privately owned
                  organizations are not required to publish financial statements.
                  In some countries, financial statements may not be sufficiently regulated
                  to be considered completely reliable. Another complication for organizations
                  that are owned by large holding companies is that splitting off
                  the financial information for just one subsidiary may require significant
                  effort. Alternate or supplemental sources of financial information
                  may be needed.

               
               
               
               
                  Information from financial
                  statements can be used to develop financial ratios—basically one
                  value divided by another to provide a one-number assessment of some
                  aspect of the organization’s relative financial status. Your organization’s financial
                  professionals can create a set of ratios for your own organization
                  and each publicly owned organization (or private organization that
                  voluntarily provides these data) that you work with. You may need
                  to interpret these ratios, at least to see when they are improving
                  or getting worse.

               
               
               
               There are four major groups
                  of ratios that can be of use in determining an organization’s financial
                  health:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        
                        
                        
                        
                        Liquidity ratios. Liquidity
                        ratios measure how quickly certain assets can be converted into
                        cash or how easily the organization can meet its short-term financial
                        obligations. These ratios should be increasing or remaining steady
                        if already high enough. An example of a liquidity ratio is the quick
                        ratio:

                     
                     
                     
                     
[image: ../images/1e-4_01_id179IH0A0VRO_mathml_29_width_879.png]


                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        Activity ratios. Activity ratios
                        measure effective use of assets. These assets can be total assets,
                        current assets (excludes long-term assets), or inventory. Turnover ratios
                        should in general be increasing. Inventory turnover is an example
                        of an activity ratio:

                     
                     
                     
                     
[image: ../images/1e-4_02_id179IH0D0RE9_mathml_30_width_784.png]


                     
                     
                     
                     If there was US$100 in
                        cost of goods sold (COGS) and US$50 in inventory, then the ratio
                        would be 2.0, and this would mean that inventory turned over twice
                        in a year. However, inventory days’ outstanding must also be considered:

                     
                     
                     
                     
[image: ../images/1e-4_03_id179IH0FJ04Y_mathml_31_width_981.png]


                     
                     
                     
                     This ratio counts how
                        many days it takes to sell off all the inventory (e.g., 365/2 = 182.5
                        days); this ratio should ideally be decreasing. Note that some organizations, such
                        as retailers, use sales as the numerator for inventory turnover,
                        while other organizations, such as those who sell products with
                        price volatility, may use sales in units over a period as the numerator.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        Leverage ratios. Leverage ratios
                        measure how much debt is being used to finance the business and
                        thus help to project whether the business is likely to meet its debt
                        payments. Various types of debt divided by equity are better when
                        they are lower from a solvency point of view. An example of a leverage
                        ratio is current debt to equity:

                     
                     
                     
                     
[image: ../images/1e-4_04_id179IH0K0EXW_mathml_32_width_850.png]


                     
                     
                     
                     The interest coverage
                        ratio (another leverage ratio) should be higher. This ratio shows
                        how well the earnings of the business can cover its interest payments.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        Profitability ratios. Profitability
                        ratios measure various types of return on investment. All of these
                        ratios are better when they are higher. Net profit margin is an
                        example:

                     
                     
                     
                     
[image: ../images/1e-4_05_id179IH0M0WQN_mathml_33_width_613.png]


                     
                     

                  
                  

               
               
               
               A 10 percent margin would
                  mean that for every dollar earned, you get ten cents of profit.

               
               
               
               Financial analysts can
                  also look at a partner’s financial market values or growth over time
                  to see if they are getting more valuable or growing or the opposite.

               
               

            
            
         
         
         
         
            
            
            Strategic Profit Model

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  The strategic profit model
                  is also called the return on assets breakdown, because it deconstructs
                  what makes up return on assets (ROA). ROA is a ratio that shows
                  how much in profits an organization’s assets generate, and it is
                  calculated as

               
               
               
               
[image: ../images/1e-4_06_id179IGK00V30_mathml_34_width_414.png]


               
               
               
               The strategic profit model
                  makes the ROA formula a little more complex so it can be broken
                  down into how various business functions contribute to the result.
                  In the strategic profit model, ROA equals net profit margin times
                  asset turnover. The breakdown of ROA into these components is often
                  called a DuPont analysis. However, the strategic profit model goes
                  further, breaking net profit margin down into net income divided
                  by net sales and breaking asset turnover down into net sales divided by
                  total assets, as shown in Exhibit 1-48.

               
               
               
               
                  Exhibit 1-48: Strategic Profit Model with Sample Data[image: ../images/CLTDgraphic1b-37.png]
               
               
               
               
               Note how the net profit
                  over total assets version of ROA and the net profit margin times
                  asset turnover version produce the same result using the sample
                  data. (The spreadsheets shown in this and the next exhibit are available
                  in the Additional Resources.) This version of ROA is a good measure
                  of profitability for logistics professionals because they are responsible
                  for managing a number of the assets that are counted in this metric
                  as well as the expenses that make up the cost of goods sold.

               
               
               
               Moving from left to right,
                  the exhibit shows first how to calculate ROA (0.143, or 14.3 percent,
                  in the example) and then how to calculate these two base ratios.
                  Net profit and total assets are broken down further. Net profit
                  is gross profit less total expenses, while total assets is current
                  assets plus fixed assets. Finally, three of these components are
                  determined by adding or subtracting the items on the far right.

               
               
               
               When the model is put
                  into a spreadsheet, as in Exhibit 1-48,
                  the additions, subtractions, and divisions can be automated so that
                  various scenarios can be explored. This might include reducing inventory,
                  increasing sales, or reducing the cost of goods sold. However, these
                  values usually affect one another. For example, reducing inventory would
                  also reduce the inventory carrying cost, so this would reduce variable
                  expenses by a certain amount. It could also reduce net sales. These
                  complexities could also be included in the model or calculated in
                  a different way. Using the sample data from the prior exhibit, Exhibit 1-49 assumes
                  that inventory is reduced by US$40 and that since there is an inventory
                  carrying cost of 25 percent, there is also a reduction in variable costs
                  of US$10. (0.25 times US$40 equals US$10.) However, there is a reduction
                  of sales of 1 percent (or US$10).

               
               
               
               
                  Exhibit 1-49: Strategic Profit Model with a Reduction in Inventory, Carrying Cost,
                     and Net Sales[image: ../images/CLTDgraphic1b-38.png]
               
               
               
               
               In this scenario, the
                  ROA increases from 14.3 to 15.8 percent, even with the reduction in
                  net sales. However, without that reduction in net sales, the ROA
                  would have jumped to 18.4 percent. Conversely, a reduction in sales
                  of about 1.59 percent or more (given these data) would result in
                  a net reduction in ROA. In such a case, the inventory reduction
                  would have destroyed more value than it created. Analyses such as
                  these can be used not only with hypothetical scenarios but also
                  to study the impact of actual decisions after the results have come
                  in.

               
               
               
               Looking at ROA in this
                  way shows that there are multiple ways to increase it. Logistics professionals
                  can see the areas where they can have influence. They can reduce inventory
                  but will also see how ROA could drop if lack of inventory starts
                  to hurt net sales. They might also reduce the cost of goods sold,
                  but again only to the point where net sales don’t cause ROA to fall
                  (e.g., due to quality issues). Logistics professionals can also
                  use this model to work with managers in other areas, such as helping
                  sales managers expand from a view of just increasing sales volume
                  to a holistic view of maximizing ROA.

               
               

            
            
         
         
         
         
            
            
            Benchmarking

            
            
            
            
            
               
               
               
               
               
                  
                  
                  According to the ASCM Supply Chain Dictionary,
                   
                  benchmarking is

               
               
               
               
                  
                  Comparing products, processes, and services to those of
                     another organization thought to have superior performance. The benchmark target may
                     or may not be a
                     competitor or even in the same industry.

                  

               
               
               
               The overall goal of benchmarking
                  is to strive to have your organization or your contractor or supplier
                  match the best ratings, not just the average, in each metric. So how
                  is benchmarking implemented within an organization or logistics
                  function? Typically it begins with a solid commitment by senior
                  management to support these efforts with the long-term view that
                  they will yield measurable improvements in profitability, efficiency,
                  effectiveness, and customer service levels.

               
               
               
               Like standards, benchmarks
                  may be derived from external performance—an industry average or
                  report of “best of class”—or from a company’s own historical performance. For
                  example, many performance targets are expressed as a specific percentage difference
                  from the previous period’s performance.

               
               
               
               
                  Benchmarks can be used
                  as targets or standards for KPIs because they are considered best
                  practices.

               
               
               
               The ASCM Supply Chain Dictionary defines
                  a best practice as follows:

               
               
               
               
                  
                  1)
                     A method or technique that consistently shows results superior to
                     those achieved through other means. As a result, the method or technique
                     often is used as a benchmark. Best practices can be defined within
                     an organization, within an industry, or across industries. 2) Practices
                     that have had a proven and positive impact on organizational or
                     supply chain performance.

                  

               
               
               
               Examples of some best
                  practices that a firm may implement include

               
               
               
               
                  
                  
                  	
                     
                     
                     Reducing use of empty trucks (deadheading)
                        by 90 percent in the next quarter by building better loads and routes
                        and using smaller vehicles

                     
                     

                  
                  
                  
                  	
                     
                     
                     Increasing
                        the visibility of product leaving suppliers (or heading to retailers
                        to ensure retail compliance) by implementing a radio frequency identification
                        tag system and/or vehicle tracking system that the LSPs will employ.

                     
                     

                  
                  

               
               
               
               By completing objectives
                  analysis and then feeding that information into these methodologies,
                  specific benchmark methods and targets can be identified. Often
                  a cross-functional benchmarking team is created to coordinate benchmarking
                  efforts and to identify KPIs that tie most closely to the main goals
                  of the business strategy. These will yield the most-targeted, high-priority
                  results with the greatest visibility. The team works with any other
                  involved parties (e.g., a 3PL being measured) to identify which
                  measures are most important and then sets acceptable standard levels for
                  each metric. Ongoing communication between those doing the measuring
                  and those being measured is integral to reaching agreement on expectations
                  that can evolve over time. Parties being measured must be fully
                  apprised of what they are doing well and where they need to improve,
                  as in on-time delivery, more accurate purchase orders, and so on.
                  Up-to-date performance scorecards visible to both those doing the
                  assessing and those being assessed often work well. The scorecards
                  make clear what is being measured and whether the results are acceptable,
                  marginal, or unacceptable. Often when a party has ready access to
                  its own performance data, it can self-correct without needing any
                  management intervention.

               
               
               
               Additional benchmarking
                  expertise can be sought from other well-respected entities like
                  the Malcolm Baldrige National Quality Award framework, the CILT
                  Logmark Supply Chain Benchmarking Group (U.K), ISO 9004: 2018 on
                  quality, or the quality function deployment techniques of Professors
                  Mizuno and Akao. There are also annual guides for benchmarking transportation
                  costs.

               
               
               
               The various approaches
                  to benchmarking each have their own merits. We’ll look at four types.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        
                        Competitive benchmarking. In
                        competitive benchmarking, an enterprise compares its performance
                        to that of a competitor in its own industry. For example, distribution
                        lead time might be a key performance indicator for an enterprise. Benchmarking
                        would begin with determining average lead time and variability over
                        a number of distribution cycles. These numbers could be compared
                        with the performance of a competitor, an enterprise with similar
                        challenges in the same industry. Perhaps that competitor has a 25
                        percent shorter lead time and less variability. The process improvement
                        team can use this competitor’s lead time as the goal for improvement.
                        It is quantifiable, measurable, and realistic, since the competitor
                        is already achieving it. Therefore, it makes an acceptable benchmark.

                     
                     
                     
                     There’s an obvious payoff
                        to competitive benchmarking as a method of setting a performance
                        goal. Reaching the benchmark, or surpassing it, means that the enterprise
                        has improved its competitive position. Ford Motor Company used competitive
                        benchmarking to make a truly remarkable breakthrough in improving their
                        accounts payable process. Their first restructuring of accounts
                        payable, without a benchmarked goal, yielded a 20 percent reduction
                        in personnel. For a second pass at improving the process, Ford benchmarked
                        its performance against Mazda and was able to cut personnel from
                        500 to 75.

                     
                     
                     
                     
                        
                        
                        
                        
                        Seeing a
                        competitor exceeding performance in a key process lets an enterprise know
                        that change is possible. And yet, despite the dramatic example from
                        the automobile industry, restricting the search for benchmarks to
                        a company’s direct competitors may be too limiting. Best-in-class
                        benchmarking provides another method of goal setting, with some
                        advantages.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Best-in-class benchmarking. With
                        the best-in-class benchmarking strategy, a company looks to the
                        best anywhere to develop a goal for improvement. Widening the search
                        for a benchmark makes it possible to find even more dramatic and inspiring
                        possibilities. Accounts payable doesn’t differ radically from industry
                        to industry; Ford might have been able to find an even more efficient
                        model for the process than Mazda’s by looking outside the car industry.

                     
                     
                     
                     Even in areas where at
                        first the dissimilarities seem an overwhelming barrier, a best-in-class
                        approach may still help develop the most inspiring goals. A major health-care
                        provider in Minnesota revamped the procedures in its endoscopy clinic
                        by borrowing from Toyota’s lean production system. While receiving
                        some criticism for borrowing assembly-line methods to improve delivery
                        of a service, in fact the provider enabled doctors to not only reduce
                        the backlog of patients waiting for exams but also to have at least
                        as much time with each patient. The improvements also saved substantial
                        money. The decision to process patients with the same efficiency
                        Toyota achieves in its manufacturing plants turned out to be good
                        for the doctors, the patients, and the clinic. The health-care provider benefited
                        from getting outside its own industry—not only for a benchmark but
                        for innovative process improvement techniques.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        
                        Process benchmarking. Another
                        approach to improving a process is to benchmark it against a checklist
                        of world-class process descriptions. Rather than focusing on measurable
                        aspects of process performance, such as duration of cycle time,
                        a process checklist draws attention to the features of the process,
                        to its qualitative aspects. Process benchmarking may include considerations
                        such as

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Use of strategy to drive
                              logistics planning and execution

                           
                           

                        
                        
                        
                        	
                           
                           
                           Optimization
                              of capacity, inventory, and other logistics elements

                           
                           

                        
                        
                        
                        	
                           
                           
                           Use
                              of monthly reviews for monitoring capability and flexibility

                           
                           

                        
                        
                        
                        	
                           
                           
                           Presence
                              of data-sharing processes, financial integration, and teams including suppliers
                              and customers.

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                        
                        
                        
                        
                        Internal benchmarking. Benchmarking
                        can be used to describe setting goals based on surpassing the past
                        results. This might be comparing year-over-year change in key metrics
                        or working to replicate the exemplary results of one business unit
                        in other areas.

                     
                     

                  
                  

               
               
               
               In sum, benchmarking your
                  goals against the best in your industry or the best in class provides
                  an effective way to choose realistic yet inspiring goals. It’s only
                  natural to have more faith in your ability to reach a goal if you
                  know someone else has been there before. Not long after British
                  athlete Roger Bannister reset the benchmark for running a mile at
                  slightly less than four minutes in 1954, other runners not only
                  broke four minutes but ran past Bannister’s own mark.

               
               
               
               It’s worth noting that
                  Bannister himself did not use another runner’s performance as his
                  benchmark. He reached beyond any other current or historical mile
                  runners for a pioneering goal. Sometimes, even the best-in-class
                  mark may be too limited a goal for a company to follow. Someone—or
                  some enterprise—has to be first. But even a pioneer like Bannister
                  followed a strategy of continuous improvement to reach his goal.
                  He got there through years of training, continuously shaving small
                  amounts of time off his previous performances until he surpassed
                  the speed that some believed was physiologically impossible. He
                  reached his goal, quite literally, one step at a time.

               
               
               
               Here are some guidelines
                  for teams working with KPIs and benchmarks:

               
               
               
               
                  
                  
                  	
                     
                     
                     Establish a set of key performance indicators
                        using a balanced scorecard approach and determine baselines and
                        targets for each indicator.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Limit
                        the KPIs to a workable number.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Be
                        sure to include the four general areas of the balanced scorecard:
                        business process improvement (which you should have covered in the
                        design of your initiative), customer considerations, financial impact,
                        and learning and growth. Learning and growth can be crucial to the
                        success of logistics process improvements.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Be
                        sure the change provides a measurable, positive effect on customers
                        and your bottom line.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Monitor
                        the performance of the KPIs.

                     
                     

                  
                  

               
               

            
            
         
         
   
      
         
         
         
         Section F: Reengineering
            and Continuous Improvement

         
         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Determine when reengineering
                     is necessary to enact the organization’s strategy versus when continuous
                     improvement will suffice

                  
                  

               
               
               
               	
                  
                  
                  Use
                     the relative level of demand predictability and the relative length
                     of the supply lead time to determine how best to reengineer a logistics
                     network

                  
                  

               
               
               
               	
                  
                  
                  Identify
                     the principles of common types of reengineering, including lean
                     with or without continuous replenishment, agile, lean plus agile,
                     and six sigma

                  
                  

               
               
               
               	
                  
                  
                  Understand
                     the philosophy of continuous improvement and how it needs to become
                     part of the organization’s culture

                  
                  

               
               
               
               	
                  
                  
                  Show
                     how investing in quality can cost less to the organization than
                     accepting the costs of poor quality

                  
                  

               
               
               
               	
                  
                  
                  Seek
                     for and change the root causes of problems

                  
                  

               
               
               
               	
                  
                  
                  Understand
                     the concepts behind quality tools such as cause-and-effect diagrams or
                     value stream mapping.

                  
                  

               
               

            
            
            
            When it comes to making
               changes to improve an existing process or system, organizations
               can take one of two approaches.

            
            
            
            The first is reengineering,
               which involves major changes to processes or systems. It is accomplished
               using large projects and project management. Installing a new ERP system,
               adopting a new methodology such as lean, designing a new product
               and its production and logistics processes, or building a new distribution
               center and designing its process flows are all examples of reengineering.

            
            
            
            The second approach
               is continuous improvement, which is small-step incremental improvement
               that makes an existing process or system work more efficiently or
               more effectively. Continuous improvement is necessary even if an
               organization is running reengineering projects.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Reengineering

         
         
         
         
            
            
            This area starts with
               a discussion of how some organizations determine what sort of logistics
               reengineering would work best, followed by some examples of methodologies
               that would require a reengineering project for implementation.

            
            

         
         
         
         
         
            
            
            BPR and Reengineering Logistics
               Based on Supply and Demand

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  The ASCM Supply Chain Dictionary defines business process reengineering (BPR) as

               
               
               
               
                  
                  a
                     procedure that involves the fundamental rethinking and radical redesign
                     of business processes to achieve dramatic organizational improvements
                     in such critical measures of performance as cost, quality, service,
                     and speed. Any BPR activity is distinguished by its emphasis on
                     process, rather than functions and products, and the customers for
                     the process.

                  

               
               
               
               It is important to
                  realize that such “radical redesign” will not usually succeed unless executives
                  champion the project, continue to reinforce its necessity, and invest
                  in formal change management. Often these types of changes will also
                  require changes in the culture of the organization.

               
               
               
               
                  
                  Reengineering Logistics Based on Supply
                     and Demand

                  
                  
                  
                  
                     Exhibit 1-50 shows
                     how a product’s lead time and demand predictability result in four quadrants
                     that relate to different supply strategies.

                  
                  
                  
                  
                     Exhibit 1-50: Supply Methods Segmented by Lead Time and Demand Predictability[image: ../images/CLTDgraphic1c-39.png]
                  
                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           
                           
                           
                           
                           
                           When
                           demand is predictable and the supply lead time is short, the organization can
                           use lean principles along with continuous replenishment. Lean is
                           basically an organization-wide demand-driven philosophy that requires
                           relentlessly reducing waste, including inventory that is not in
                           motion. This is accomplished in part by creating a very efficient
                           and very reliable logistics network in which materials are ordered
                           to arrive just in time. Continuous
                              replenishment is defined in the ASCM Supply
                              Chain Dictionary as

                        
                        
                        
                        
                           
                           a process by which
                              a supplier is notified daily of actual sales or warehouse shipments
                              and commits to replenishing these sales (for example, by size or color)
                              without stockouts and without receiving replenishment orders. The result
                              is a lowering of associated costs and an improvement in inventory turnover.

                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        When
                           demand is predictable but there is a long lead time, lean can still
                           be used to minimize inventory and waste, but here you need to plan
                           what you will produce and ship long before it will be sold. This
                           relates to traditional forecasting and make-to-stock operations.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Unpredictable
                           demand coupled with short lead times can use agile methods to quickly
                           ramp up or reduce quantities produced to match demand and thus keep inventories
                           minimal.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Unpredictable
                           demand and long lead times are a challenge for inventory minimization,
                           with high risk of stockouts and overstocks. Supply needs to combine lean
                           with agile, sometimes called “leagile,” which adds postponement
                           to the mix but may still need high safety stocks.

                        
                        

                     
                     

                  
                  
               
               

            
            
         
         
         
         
            
            
            Lean

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  Lean initiatives focus
                  on successive rounds of reduction or elimination of waste in all areas.
                  The ASCM Supply Chain Dictionary identifies
                  “lean” and “lean manufacturing” as synonyms for lean production
                  , which it defines as

               
               
               
               
                  
                  a
                     philosophy of production that emphasizes the minimization of the
                     amount of all the resources (including time) used in the various
                     activities of the enterprise. It involves identifying and eliminating
                     non-value-adding activities in design, production, supply chain
                     management, and customer management. Lean producers employ teams
                     of multiskilled workers at all levels of the organization and use
                     highly flexible, increasingly automated machines to produce volumes
                     of products in potentially enormous variety. Lean production contains
                     a set of principles and practices to reduce costs through the relentless
                     removal of waste and through the simplification of all manufacturing
                     and support processes.

                  

               
               
               
               Lean is a production philosophy
                  that must be lived and breathed by everyone in the organization,
                  especially logistics, if it is to succeed. Lean requires redesign
                  of facilities, distribution networks, inventory policies, and organizational
                  principles. It requires redefining the organization’s culture as
                  a lean culture. If the organization is or is working to become a
                  lean organization, logistics professionals will need to apply the objectives
                  of lean to practically every decision they make. Once lean is in
                  place, it becomes a vehicle for continuous improvement. Note that
                  rather than adopting lean in full, many organizations instead decide
                  to adopt just the portions of lean that work for them. This may
                  not produce such radical results but can still help make major improvements.

               
               
               
               
                  
                  Lean evolved from a philosophy
                  called just in time, and some organizations continue to use this
                  system rather than the more expansive lean process. The Dictionary defines just in time (JIT) as

               
               
               
               
                  
                  a
                     philosophy of manufacturing based on planned elimination of all
                     waste and on continuous improvement of productivity. It encompasses
                     the successful execution of all manufacturing activities required
                     to produce a final product, from design engineering to delivery,
                     and includes all stages of conversion from raw material onward.
                     The primary elements of just in time are to have only the required inventory
                     when needed; to improve quality to zero defects; to reduce lead
                     times by reducing setup times, queue lengths, and lot sizes; to
                     incrementally revise the operations themselves; and to accomplish
                     these activities at minimum cost. In the broad sense, it applies
                     to all forms of manufacturing—job shop, process, and repetitive—and
                     to many service industries as well.

                  

               
               
               
               In Managing Supply Chains, Coyle
                  et al. note four elements in JIT:

               
               
               
               
                  
                  
                  	
                     
                     
                     Zero inventories

                     
                     

                  
                  
                  
                  	
                     
                     
                     Short,
                        consistent lead times

                     
                     

                  
                  
                  
                  	
                     
                     
                     Small
                        and frequent replenishment of inventory

                     
                     

                  
                  
                  
                  	
                     
                     
                     High
                        quality (“zero defects”)

                     
                     

                  
                  

               
               
               
               
                  
                  Lean
                     Objectives

                  
                  
                  
                  
                     Exhibit 1-51 lists
                     the objectives of lean.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-51: Lean Objectives
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Make only those
                                       products and services customers actually want.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    2.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Match the production
                                       rate to the demand rate.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    3.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Make products
                                       and services with perfect quality.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    4.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Make products
                                       and services with the shortest possible lead times.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    5.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Include only
                                       features actually in demand, excluding all else.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    6.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Keep labor, equipment,
                                       materials, and inventory in motion, with no waste or unnecessary
                                       movement.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    7.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Build worker
                                       learning and growth into each operational activity.

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Logistics
                     produces services as part of a product/service package, so just
                     as production professionals are empowered under lean to produce
                     just what customers want and nothing else, logistics professionals
                     are empowered to match customer service to customers’ priorities,
                     eliminating unnecessary service features. Individuals are at the center
                     of making lean possible. The system is designed to challenge each
                     person to learn and grow so he or she can identify each little or
                     big improvement, be that aligning more closely with what customers
                     want or getting the same thing done with fewer steps.

                  
                  
                  
                  Lean matches supply with
                     demand by producing only what is in demand and only at the rate
                     it is demanded. This might mean slowing production when demand slows. This
                     sets the pace for logistics activities, too. Since customers are
                     segmented and not uniform in what they demand, producing only what
                     customers want leads to the conclusion that everyone needs to make
                     it their job to determine when and how to customize the product/service
                     package. Efficient customization is the goal.

                  
                  
                  
                  A premise of lean is that the least amount
                     of waste will result in the lowest costs. Synchronizing supply with
                     demand in itself eliminates a vast amount of waste that would otherwise
                     enter the logistics network, but this is just the start of waste elimination
                     for lean. Other forms of waste are explored next, and these tie
                     in with many of the other objectives of lean such as minimizing
                     lead times or unnecessary movements.

                  
                  
               
               
               
               
                  
                  Forms
                     of Waste

                  
                  
                  
                  
                     Exhibit 1-52 explores
                     the eight forms of waste in lean. A helpful mnemonic to remember these
                     is “Tim Woods.”

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 1-52: Eight Forms of Waste
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       1. Transportation
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Excessive movement
                                       of people, things, or information

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       2. Inventory
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Storage of materials
                                       prior to a demand signal

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       3. Motion
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Unnecessary handling,
                                       walking, driving, bending, lifting, reaching, or turning

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       4. Waiting
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Idle time caused
                                       by lack of direction, instructions, information, parts, or equipment

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       5. Overproduction
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Make more than
                                       immediately required

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       6. Overprocessing
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Higher-grade
                                       materials or tighter tolerances than required

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       7. Defects
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Scrap, rework,
                                       and erroneous documentation

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       8. Skills
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Worker underutilization
                                       or empowerment beyond capabilities

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Under
                     lean, waste can be defined as

                  
                  
                  
                  
[image: ../images/1f-1_01_id179JA0K0F5Z_mathml_35_width_528.png]


                  
                  
                  
                  Value, in this sense,
                     is anything the customer is willing to pay extra for. Time spent waiting,
                     materials that are defective, storage of any kind, and even product inspections
                     are all forms of waste under lean because they add no value. The
                     product inspector might beg to differ, but if the process is designed
                     so that no inspection is needed, the customer will not notice any
                     difference in the end result. One way this is accomplished is by
                     making everyone responsible for inspection, with everyone able to halt
                     a process to ensure that it proceeds flawlessly thereafter. Preventing
                     defective products from going out the door in the first place means
                     there will be fewer returns, and returns are definitely a form of
                     waste.

                  
                  
                  
                  The big philosophical shift in lean is that anything that is
                     intended as a workaround to compensate for a system deficiency is getting in the
                     way of perfecting the system. Of the workarounds that cover for problems in a
                     system, none is more heavily used than inventory. It insulates the organization
                     from feeling the pain of rework and scrap caused by process variation and of
                     long setup times, idle equipment, long picking queues, late deliveries, parts
                     shortages, quality issues, and returns. Inventory lets a problem with a process
                     compound as it is built into unit after unit or delivery after delivery. It’s
                     better to feel the pain immediately and work to prevent it. Therefore, in the
                     words of just-in-time guru Shigeo Shingo, “Inventory is evil.” This might be
                     more accurately (but less poetically) expressed as “Inventory not in motion is
                     evil.”

                  
                  
                  
                  How do you apply lean
                     waste elimination to your job? If you work in materials handling,
                     you can ensure that an inventory item is handled the minimum number
                     of times. Invest in picking software that plans pick routes with
                     the minimum number of worker steps. Use cross-docking instead of
                     a warehouse. Unless an organization is a pure make-to-order business,
                     it will likely not be its goal to eliminate inventory entirely,
                     so the goal will be to keep less and less inventory without harming
                     service levels. Start by justifying a purpose for each place in
                     which inventory is held, and then try to eliminate that need whenever
                     possible. In transportation, route and schedule each journey over
                     the shortest overall distance consistent with total cost minimization.
                     Develop less-expensive methods of short lead-time shipping when possible,
                     especially for inbound materials to plants. Make returns as unnecessary
                     as possible. Keep shrinking the causes of returns, and the function
                     itself can shrink.

                  
                  
                  
                  In
                     general, keep all equipment clean, all areas tidy, have a place
                     for everything and everything in its place, and believe in and practice
                     preventive maintenance. Synchronize the timing of people, materials,
                     and information so that everything is where it needs to be just
                     when it needs to be there. That is practically the definition of logistics,
                     after all.

                  
                  
                  
                  Lean takes
                     a problem-solving approach to waste, looking for waste in one of
                     three major areas. Taiichi Ohno described these as muda, mura, and
                     muri, which are Japanese terms for

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Activities
                           that consume resources but create no customer value (muda)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Demand
                           or activities that are inconsistent or uneven (mura)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Overburdening
                           of workers or processes (muri).

                        
                        

                     
                     

                  
                  
                  
                  With this problem-solving approach, you
                     will see a cause-and-effect relationship between these areas. The
                     second two points are often the root cause of the first, which is
                     basically a description of waste in its many forms.

                  
                  
                  
                  Let’s consider an example.
                     At year end, an organization gives salespersons incentives to meet
                     their quotas. They convince customers to buy more than they need,
                     which creates a spike in demand. This results in manufacturing and
                     logistics working extra hard to meet that demand. The overburdened
                     employees make mistakes, skip quality controls, and rush things.
                     There are delays as processes speed up just to flow into a bottleneck
                     after which there is idle time. Furthermore, in January, demand
                     is unusually low as distributors return excess inventory, and this
                     creates more waiting and wasted activity.

                  
                  
               
               
               
               
                  
                  Lean
                     Works to Move the Push-Pull Frontier Upstream

                  
                  
                  
                  
                     
                     
                     
                     All supply chains have a push component
                     and a pull component, so the following is important even if the
                     organization is not contemplating lean. Lean (and JIT) systems work
                     to move from push systems to pull systems to the degree possible
                     given logistical lead time requirements. However, at some point
                     upstream, as will be explained, push systems will usually still
                     be required. The boundary between these two methodologies is sometimes
                     called the push-pull frontier.

                  
                  
                  
                  Traditional make-to-stock manufacturing
                     makes a product and then pushes it to consumers based on forecasts.
                     Since forecasts are often wrong, these anticipatory systems often
                     result in overstocks and stockouts. If each echelon does its own forecasting,
                     this creates the bullwhip effect. On a micro scale, each operation
                     also involves a push. A raw material is pushed through the production
                     process, perhaps with buffer inventories accumulating before slower
                     processes. Finished goods are pushed to warehouses. Distribution
                     centers may push to retailers, or retailers may pull from them.

                  
                  
                  
                  Pull takes the opposite
                     approach. Imagine the customer purchase as if he or she were pulling
                     on a rope that is attached to the product. This product has a rope
                     attached to it that pulls on the distributor. The pull demand signal
                     carries through to each prior echelon, signaling a need for one
                     more unit to be produced. Production is organized in cells, which
                     are workstations that operate more or less independently of one
                     another. Toyota, an originator of the JIT and lean systems, developed
                     a system of cards called kanbans for their manufacturing system.
                     A kanban is used to signal a need for one more input unit when it
                     is shown or given to a prior production cell.

                  
                  
                  
                  In a pure pull system, the flow of inventory
                     control is from the customer and then back through all of the echelons
                     in the supply chain. The inbound logistics system orders raw materials
                     to arrive just as needed by the first production stations. The shorter
                     the lead time, the longer orders can be delayed. The initial customer
                     purchase is the pull signal for ordering raw materials whenever
                     this still leaves enough lead time. If not, some forecasting may
                     still be needed, meaning that a push system will remain in place
                     up to that point. A lean goal is to move this push-pull frontier
                     point further back. The end result of lean/JIT is that each process
                     produces only what is needed by the next process in continuous flow.

                  
                  
                  
                  Depending on the market
                     and product requirements, the push-pull frontier can be located
                     increasingly upstream as the manufacturing strategy moves from make-to-stock
                     (close to the customer) up to engineer-to-order (close to the supplier).

                  
                  
               
               

            
            
         
         
         
         
            
            
            Agile Supply Chains

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Supply chain agility is
                  measured in SCOR DS using strategic and operational supply chain
                  agility. These metrics illustrate the type of specialization needed
                  in an agile supply chain: Despite last-minute notice, produce just
                  what is needed without inventory or cost penalties, all while minimizing
                  risk.

               
               
               
               The ASCM Supply Chain Dictionary defines agile supply chain (also sometimes referred
                  to as agile manufacturing)
                  as

               
               
               
               
                  
                  the
                     ability to respond quickly to unpredictable changes in customer
                     needs by reconfiguring operations.

                  

               
               
               
               Agile supply chains can
                  be used to flex the output of supply to match the demand. When lead
                  times are short, an agile supply chain can produce just the required inventory
                  with little risk of oversupply.

               
               
               
               While a certain amount of
                  agility is needed in many industries, organizations that make it
                  their top strategic priority do so because

               
               
               
               
                  
                  
                  	
                     
                     
                     Demand and product requirements are unstable
                        and unpredictable.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Their
                        product life cycles are very short.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Their
                        inventory becomes obsolete quickly.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Their
                        customers have high expectations for getting the most current product, especially
                        when buying direct on the internet.

                     
                     

                  
                  

               
               
               
               Agile systems require strong
                  supply chain collaboration:

               
               
               
               
                  
                  
                  	
                     
                     
                     Data sharing between echelons to move the
                        push-pull frontier back

                     
                     

                  
                  
                  
                  	
                     
                     
                     Pull
                        systems triggered by automated sharing of point-of-sale data

                     
                     

                  
                  
                  
                  	
                     
                     
                     Multi-echelon
                        inventory visibility

                     
                     

                  
                  

               
               
               
               Agile systems have the
                  following logistics characteristics:

               
               
               
               
                  
                  
                  	
                     
                     
                     Minimal finished goods inventory

                     
                     

                  
                  
                  
                  	
                     
                     
                     Minimal
                        lead times by design whenever feasible

                     
                     

                  
                  
                  
                  	
                     
                     
                     Direct
                        factory delivery to customer when possible

                     
                     

                  
                  

               
               
               
               Agile and responsive go
                  hand in hand. An agile organization can respond to changing customer
                  requirements quickly without loss of profitability.

               
               
               
               Agile systems have the
                  following manufacturing characteristics:

               
               
               
               
                  
                  
                  	
                     
                     
                     Collaborative production planning across
                        echelons

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        High
                        levels of work-in-process inventory held for finalization given
                        actual customer orders, called manufacturing postponement

                     
                     

                  
                  
                  
                  	
                     
                     
                     Light
                        manufacturing or geographic postponement within distribution

                     
                     

                  
                  

               
               
               
               Let’s take a moment to
                  look more closely at postponement.

               
               
               
               
                  
                  Postponement

                  
                  
                  
                  As it applies to delaying
                     work-in-process inventory, postponement occurs at the manufacturing
                     plant and involves building subassemblies or doing other work that would
                     be common to all items in a product family. For example, many parts
                     of a pair of jeans might be sewn without committing to a final length.
                     This often takes place when there is a high mix of finished goods.

                  
                  
                  
                  There is a tradeoff between
                     long manufacturing runs and customer responsiveness. Long runs generate
                     economies of scale but high risk of inventory accumulation, while responsiveness
                     usually requires short runs, and the cost of changeovers and shorter runs
                     makes costs higher while lowering risks. In industries with low
                     profit margins, it is impossible to ignore manufacturing lot-size
                     economies of scale. Manufacturing postponement at a plant can sometimes
                     achieve the best of both worlds—long runs for subassemblies, etc.,
                     but responsive finalization.

                  
                  
                  
                  The ASCM Supply Chain Dictionary defines postponement as

                  
                  
                  
                  
                     
                     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.

                     

                  
                  
                  
                  The purpose of manufacturing,
                     or form, postponement is to keep a product in as neutral a state
                     as possible for as long as possible, delaying until it can be committed
                     to an actual order. Since part of the time needed to finalize an
                     order will take the form of transportation, often the final manufacturing
                     steps are delayed until the product arrives at the distribution
                     center. This is called light manufacturing or late postponement,
                     and it includes geographic postponement. Logistics is often directly involved
                     in light manufacturing and geographic postponement.

                  
                  
                  
                  Light manufacturing postponement
                     at DCs can involve the addition of final features, different case
                     colors, kitting (adding kits like a country-specific power cord
                     and instructions in the right language), and package labeling for
                     the proper country and final item type. Another type is to ship
                     in bulk and then have the DC package individual units such as bags
                     of coffee. Postponement can also occur at retail stores, such as
                     mixing paint colors or adding car accessories at a dealership. To
                     succeed in light manufacturing postponement, the organization needs
                     to have sufficient space for the activities so they have good flow-through
                     and sufficient economies of scale and don’t hinder other warehouse
                     activities. It also needs to have trained staff and proper equipment.
                     In some cases, staffing is provided by an on-site service provider.

                  
                  
                  
                  Geographic postponement
                     moves inventory to key distribution centers, but forward deployment
                     to the final DC or retail location is postponed until customer orders trigger
                     the movements. This type of postponement can be used when full manufacturing
                     postponement is not considered cost-effective. This usually means
                     that the manufacturing economies of scale are too important to sacrifice
                     or no means can be devised to implement final assembly elsewhere.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Lean plus Agile Supply Chains

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  A supply chain with long
                  lead times and unpredictable demand needs to have a combination
                  of lean plus agile, or “leagile.” This arrangement generally relies
                  heavily on postponement to succeed and still often needs to maintain
                  high levels of safety stock, at least safety stock of product family
                  items awaiting final customization. One way to avoid needing to
                  have such a long supply chain would be to find a neighboring country
                  with low labor costs and move manufacturing there, thus moving the
                  product into the quadrant where agile is the best method.

               
               
               
               It may sometimes be possible
                  to determine a base level of demand and use long lead times and
                  long production runs for these areas, with lean keeping costs down,
                  while using agile methods with low-cost near-sourcing for any amount
                  of demand above that level. Similarly, goods that are in high demand
                  might use lean, while sporadic or low-demand items might use agile.
                  Separate logistics networks would be needed for each different supply
                  chain in this case, at least up to a certain point in the network where
                  the streams could be combined. For example, Benetton uses quick
                  response (QR) for its fast fashion items but has retailers order
                  their staple items months in advance and uses ocean shipping for
                  fulfillment to keep costs low.

               
               

            
            
         
         
         
         
            
            
            Six Sigma

            
            
            
            
            
               
               
               
               
               
                  Six sigma is one of many
                  quality initiatives. Like lean, implementing and maintaining six
                  sigma is a significant investment. Any benefit-cost analysis done
                  to justify such a program needs to fairly assess the savings and
                  increased sales it can provide.

               
               
               
               The ASCM Supply Chain Dictionary defines six sigma as

               
               
               
               
                  
                  a
                     methodology that furnishes tools for the improvement of business
                     processes. The intent is to decrease process variation and improve
                     product quality.

                  

               
               
               
               Six sigma aims to achieve
                  near-perfect products and services. The specific objective in a
                  six sigma organization is to get as close as possible to “zero defects,”
                  with an outer limit of 3.4 defects per million “opportunities.”
                  In six sigma language, a defect is anything that does not conform
                  to customer expectations, and an opportunity is any chance for nonconformance.

               
               
               
               If an LSP provides light
                  manufacturing, their customers should experience disappointment
                  no more than 3.4 times in a million opportunities—which is not the same
                  thing as one million units finalized. Customers have more than one
                  expectation. For example, they may expect the right kit to be included,
                  the right instructions, the right labels, the wait for their product
                  to be short, and, of course, the right quantity, item list, and
                  order delivered. That would be seven opportunities for a defect
                  per unit, and the list could go on.

               
               
               
               
                  Exhibit 1-53 illustrates
                  the aim of six sigma to reduce defects to near zero.

               
               
               
               
                  Exhibit 1-53: Six Sigma Control[image: ../images/CLTDgraphic1c-45.png]
               
               
               
               
               The opportunities for a
                  defect can be mapped on a bell curve with the target value in the
                  center. If the process is in compliance with six sigma, then about
                  99.9997 percent of those opportunities will fall within six standard
                  deviations (or sigmas, σ) from the target value. That will leave
                  only 3.4 opportunities per million (just over 0.0003 percent) that
                  result in defects.

               
               
               
               By contrast, traditional
                  quality goals often set the level at three sigmas to either side of
                  the mean. (The mean is the target in the exhibit.) Three sigmas
                  corresponds to 99.74 percent of products with no defects. At that
                  rate, there would be 66,807 defects per million opportunities. Note
                  that when Motorola developed six sigma, they set the three sigma
                  rate at 93.3 percent of products with no defects to factor in an
                  assumption that the process would go out of control at some point.
                  Six sigma practitioners generally use the latter of these statistics.

               
               
               
               One potential challenge
                  to using the six sigma approach arises from the difficulty of determining
                  what constitutes a defect. Another challenge comes from setting
                  a meaningful limit on variability. For instance, there is probably
                  a range of wait times that most customers will generally find acceptable.
                  Also, not all opportunities are as significant as others. While
                  some wait time is likely to be acceptable to customers, getting
                  a product with the wrong kit may make the unit unusable.

               
               
               
               When Motorola developed
                  the six sigma concept, they chose six sigmas as an appropriate goal
                  for the types of products they were producing. Some industries might
                  need to set different goals based on what customers find acceptable
                  and what is feasible. Even so, setting ambitious goals and following
                  six sigma improvement processes can result in significant improvements.

               
               
               
               
                  
                  Elements
                     of Six Sigma

                  
                  
                  
                  Six
                     sigma offers a set of tools for developing solutions to quality
                     problems under the guidance of a six-sigma-certified employee or
                     consultant: a master black belt (a teacher), a black belt (often
                     full-time), or a green belt (usually an employee who has other duties).

                  
                  
                  
                  Attaining six sigma quality
                     requires attention to three elements: the customer, the process,
                     and the employee.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Customer. The definition of
                           quality—that is, the acceptable rate of defects—is in the mind of
                           the customer. Customer expectations might include outstanding performance,
                           reliability, competitive price, on-time delivery, excellent service,
                           and so on. All these areas provide opportunities for defects that
                           may drive a customer to your competitor.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Process. Process mapping or
                           flowcharting are techniques used to identify the unique steps in
                           a process. When assessing a process, the company has to adopt the customer’s
                           mindset—an “outside-in” view of the company’s performance. The goal is
                           not only a low number of errors but also consistent performance.
                           That is, the performance should remain very close to that number
                           of errors and not show high variability in either direction. For
                           instance, an air-freight carrier with on-time performance that stays
                           right around an acceptable level may create more customer satisfaction
                           than a carrier that has the same average on-time rate but is erratic.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Employee. When it comes to
                           customer satisfaction, there are no irrelevant employees (or processes).
                           Customer service representatives may occupy low rungs on the corporate
                           ladder, but their “defects” tend to be highly annoying and visible
                           to the customer. A company fully committed to the six sigma approach
                           will offer training at all levels. Six sigma initiatives typically
                           are directed from the top but implemented from below, by employee
                           teams.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Six
                     Sigma Process and Tools

                  
                  
                  
                  
                     
                     The
                     six sigma process for conducting a continuous improvement initiative
                     takes place in five phases, known by the initials of the phases
                     as define, measure, analyze, improve,
                        control (DMAIC) process (as described in the ASCM Supply Chain Dictionary).
                     Note that this process could be used for continuous improvement
                     at an organization even if the other elements of six sigma are not
                     used.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Phase 1 (Define): Determine
                           the nature of the problem.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Phase 2 (Measure): Measure
                           existing performance and commence recording data and facts that
                           provide information about the underlying causes of the problem.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Phase 3 (Analyze): Study the
                           information to determine the root causes of the problem.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Phase 4 (Improve): Improve
                           the process by effecting solutions to the problem.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Phase 5 (Control): Monitor
                           the process until the solutions become ingrained.

                        
                        

                     
                     

                  
                  
                  
                  Because of its statistical
                     basis, six sigma analysis depends heavily upon thorough, reliable,
                     measurable data. Without that level of visibility, there can be
                     no determination of the rate of defects. Six sigma techniques for
                     defining, measuring, and analyzing a process include quality control
                     tools such as process mapping, control charts, and Pareto diagrams.

                  
                  
                  
                  This process is the key
                     way that logistics professionals can translate the six sigma philosophy
                     into real results. They use this methodology to examine their supply chains
                     and logistics processes for issues and then look for the root causes
                     of those issues so that the improvements will be likely to lead
                     to lasting improvements.

                  
                  
                  
                  Since
                     the DMAIC process is a feedback loop with an ongoing control step
                     at the end, it is an ideal way to ingrain continuous improvement
                     into the organization’s culture. The control step helps enforce
                     the changes and make sure that people do not go back to their old
                     ways of doing things once the change project is complete.

                  
                  
                  
                  Six sigma has developed
                     a similar model to guide the creation of new processes (as opposed
                     to conducting an improvement initiative): Define, Measure, Analyze,
                     Design, Verify (DMADV).

                  
                  
               
               
               
               
                  
                  Lean
                     Six Sigma

                  
                  
                  
                  
                     Some organizations
                     combine lean with six sigma because they are complementary: They
                     take an entire system viewpoint and require culture change and process
                     and facility changes to succeed. Six sigma’s statistically oriented
                     methodology can be used to define, measure, analyze, improve, and
                     control a process (DMAIC), which can help when looking for ways
                     both to eliminate waste (lean) and to add value (six sigma). Lean
                     six sigma thus can help the organization simultaneously focus on
                     both quality and speed.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Continuous
            Improvement

         
         
         
         
            
            
            This area starts by
               introducing the objectives of continuous improvement and the concept
               of the costs of poor quality. Then it goes over some steps for continuous process
               improvement and addresses some commonalities among continuous improvement
               philosophies. After this, there is a discussion of root cause analysis.
               We finish with a look at value stream mapping, a tool that can be
               used to plan and enact improvements.

            
            

         
         
         
         
         
            
            
            Continuous
               Improvement Road Map

            
            
            
            
            
               
               
               
               
               
                  
                  The ASCM Supply Chain Dictionary defines continuous improvement (CI) as

               
               
               
               
                  
                  the
                     act of making incremental, regular improvements and upgrades to
                     a process or product in the search for excellence.

                  

               
               
               
               
                  
                  
                  
                  Continuous
                  improvement can apply to products or processes. In terms of products, logistics
                  might advocate for improvements that make it more cost-effective.
                  When continuous improvement is applied to processes, it can be called continuous process improvement (CPI)
                  , which the ASCM Supply Chain Dictionary defines
                  as

               
               
               
               
                  
                  1)
                     A never-ending effort to expose and eliminate root causes of problems
                     2) Small-step improvement as opposed to big-step improvement.

                  

               
               
               
               
                  The Japanese term “kaizen” means continuous
                  improvement and refers to focused improvements that can be conducted
                  as part of ongoing operations and show results quickly, within a
                  week or two. These types of improvements give organizations quick wins
                  that build on one another. The ASCM
                     Supply Chain Dictionary defines kaizen as

               
               
               
               
                  
                  the
                     Japanese term for improvement. Kaizen refers to continuing improvement involving
                     everyone—managers and workers. In manufacturing, kaizen relates
                     to finding and eliminating waste in machinery, labor, or production
                     methods.

                  

               
               
               
               Becoming an organization
                  that fully embraces continuous improvement may require reengineering
                  along with change management to transform the organization’s culture to
                  view quality as everyone’s mission. What does a culture of continuous improvement
                  look like? Organizational leadership lets go of hierarchical authority
                  and creates a culture of learning and experimentation. The continuous
                  improvement mindset starts at the top, and everyone in the organization
                  is involved. Employee involvement plays an important role both in
                  continuous improvement and quality control efforts. Employees are
                  rewarded for successful initiatives. They are empowered and take
                  ownership for their work. Teams facilitate creativity, effectiveness,
                  and efficiencies.

               
               

            
            
         
         
         
         
            
            
            Continuous Improvement Objectives
               and the Cost of Poor Quality

            
            
            
            
            
               
               
               
               
               
                  
                  The
                  general objectives of any type of continuous improvement are to
                  make a product, service, or process more effective (do the right
                  things) and/or efficient (do the things right). These objectives
                  can be expressed as

               
               
               
               
                  
                  
                  	
                     
                     
                     Improving quality,
                        with an end result of higher customer satisfaction and perhaps greater
                        market share

                     
                     

                  
                  
                  
                  	
                     
                     
                     Improving
                        productivity, with an end result of reducing cost and thus increasing profits

                     
                     

                  
                  
                  
                  	
                     
                     
                     Eliminating
                        waste in the form of unneeded features, unasked-for services, or pointless
                        process steps, with an end result of getting more done with existing resources
                        and avoiding the need for additional capital investments.

                     
                     

                  
                  

               
               
               
               Rather than just being
                  nice to do, continuous improvement is necessary for competitive
                  survival, because competitors will also be improving their products
                  and features, processes, and services. Logistics professionals who
                  add to the bottom line in terms of more customers or better profit
                  margins will be seen as indispensable contributors to value.

               
               
               
               
                  
                  Cost of Poor Quality

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     While
                     any quality initiative will entail business investment, the argument
                     for investing in quality is that the cost for the investment will
                     be less than the costs of poor quality, reputation damage, lost
                     sales, and reverse logistics. The ASCM
                        Supply Chain Dictionary defines the cost
                        of poor quality as

                  
                  
                  
                  
                     
                     the costs associated with
                        performing a task incorrectly and/or generating unacceptable output.
                        These costs would include the costs of nonconformities, inefficient
                        processes, and lost opportunities.

                     

                  
                  
               
               

            
            
         
         
         
         
            
            
            Continuous Process Improvement Steps

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  Continuous
                  process improvement is team effort, but in many cases these improvements
                  can be focused on just small portions of a logistics process. Reducing variability
                  in transportation lead times or improving a picking route are examples
                  of the small-step, incremental improvements that logistics professionals
                  can directly plan and implement on their own. It is important to
                  learn about the many different types of continuous improvement methodologies
                  and tools so the right ones can be applied.

               
               
               
               The continuous process
                  improvement steps an organization might use can be described in
                  a number of ways.

               
               
               
               
                  
                  
                  One
                  scheme is the plan-do-check-action cycle. The ASCM Supply Chain Dictionary defines
                  the plan-do-check-action (PDCA) process
                  as

               
               
               
               
                  
                  a
                     four-step process for quality improvement. In the first step (plan),
                     a plan to effect improvement is developed. In the second step (do),
                     the plan is carried out, preferably on a small scale. In the third
                     step (check), the effects of the plan are observed. In the last
                     step (action), the results are studied to determine what was learned
                     and what can be predicted. The plan-do-check-action cycle is sometimes referred
                     to as the Shewhart cycle (because Walter A. Shewhart discussed the concept
                     in his book, "Statistical Method
                        from the Viewpoint of Quality Control") or as the Deming circle
                     (because W. Edwards Deming introduced the concept in Japan, and
                     the Japanese subsequently called it the Deming circle).

                  

               
               
               
               Another continuous
                  improvement cycle uses the following steps:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Determine the process to be improved. This
                        can be based on observation or on the results of tools such as Pareto
                        or root cause analysis. It could be an economic priority identified,
                        for example, by throughput accounting (as in the theory of constraints),
                        or it could be a process under one’s own control.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Gather and compile data on the
                           as-is state. This may include a flowchart or value stream map
                        of the process; determining the inputs, outputs, routings, and boundaries
                        of the process; materials or equipment used; and information on suppliers,
                        customers, and environmental factors.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Analyze the data and produce a
                           to-be state. This may involve developing one or more alternatives
                        by breaking problems down into smaller chunks, searching for root
                        causes, and calculating potential results such as for throughput,
                        investment, and operating expense (as in throughput accounting).

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Select the best method among alternatives. This
                        involves finding the method that minimizes waste to the degree possible
                        at this stage, perhaps one that simplifies tasks, combines operations
                        when feasible, finds a more efficient sequence, or performs some
                        tasks in parallel rather than sequentially. It may also involve proposing
                        improvements.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Implement. Train the operators
                        involved. Revise policies, procedures, and other documents as needed
                        to ensure that the new method becomes standard practice.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Sustain the new method. This
                        involves monitoring and controlling the operation and correcting
                        workarounds or use of old methods. It also involves gathering evidence
                        of how well (or poorly) the new method is working and giving credit
                        to innovators for successful improvements.

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Commonalities Among Continuous Improvement
               Methodologies

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Continuous
                  improvement can be done using lean philosophies and tools, as part
                  of the theory of constraints or six sigma, or with combinations
                  of these and/or other methods not addressed here. The possible methods
                  share many common characteristics, including

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        Ensuring
                        employee involvement and empowerment

                     
                     

                  
                  
                  
                  	
                     
                     
                     Focusing
                        on the customer

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sustaining
                        continuous improvement.

                     
                     

                  
                  

               
               
               
               
                  
                  Ensuring
                     Employee Involvement and Empowerment

                  
                  
                  
                  Continuous improvement is a team effort
                     that needs to involve executives, managers, and workers if it is
                     to succeed. However, the scope of these teams may differ, depending
                     on the scope of the improvements and who is impacted by the change. Generally,
                     smaller teams are used when possible to ensure that the changes
                     can be accomplished quickly and effectively.

                  
                  
                  
                  The ASCM Supply Chain Dictionary defines
                     employee involvement and empowerment as follows:

                  
                  
                  
                  
                     
                     
                        Employee involvement (EI)
                        : The concept of using the
                        experience, creative energy, and intelligence of all employees by
                        treating them with respect, keeping them informed, and including
                        them and their ideas in decision-making processes appropriate to
                        their areas of expertise. Employee involvement focuses on quality and
                        productivity improvements.

                     
                     
                        
                        Employee empowerment
                        : The practice of giving non-managerial
                        employees the responsibility and the power to make decisions regarding
                        their jobs or tasks. It is associated with the practice of transfer
                        of managerial responsibility to the employee. Empowerment allows
                        the employee to take on responsibility for tasks normally associated
                        with staff specialists. Examples include allowing the employee to
                        make scheduling, quality, process design, or purchasing decisions.

                     

                  
                  
                  
                  Employee involvement
                     means that all parts of the organization are involved and contribute
                     to constructive change. Executives set the tone and create a culture
                     of ongoing change readiness. Managers provide training and ensure
                     that new methods are implemented correctly and are sustained over
                     time. Workers view their jobs as not only getting assigned tasks
                     done but also improving the tasks themselves or eliminating unnecessary
                     steps. They may also have responsibilities to perform preventive
                     maintenance, do setups, record data, and solve problems.

                  
                  
                  
                  Empowerment requires
                     managers to delegate certain duties to subordinates. The mentality
                     moves from “I say and you do” to “What do you think?” Managers still
                     need to carefully explain expectations so that employees know what
                     results need to be achieved, but they then give workers both power
                     and responsibility over areas in which they have expertise. In some
                     cases, process engineers or other technical people may still need
                     to be involved. In other cases, changes will impact other functional areas
                     or work centers and managers will need to help coordinate with affected stakeholders.
                     However, in general, managers take on the role of teachers. Small
                     teams of workers remain accountable for achieving results but do
                     not need prior approval to plan and implement incremental improvements.

                  
                  
                  
                  When decision making
                     is conducted at lower levels, decisions can be made more quickly
                     and by the person who best understands the nature of the problem.
                     This tends to reduce costs, because the remedy is put in place faster.
                     When empowered employees work directly with customers, for example,
                     they can also provide better and more responsive service, because
                     the customer’s problem is their problem. The worker can often provide
                     an immediate solution, such as offering a replacement product.

                  
                  
                  
                  Empowered employees
                     tend to be better workers because they take ownership over their
                     work and gain a sense of meaning from the autonomy that independent
                     decision making provides. Empowerment can also reduce frustration,
                     because employees can omit steps that add no value. Since other
                     employees are likewise involved and empowered, any negative side
                     effects of a change are noticed quickly, and further adjustments
                     can be made. Managers have more time to add value in other ways,
                     such as analyzing results or providing coaching.

                  
                  
               
               
               
               
                  
                  Focusing
                     on the Customer

                  
                  
                  
                  Continuous
                     process improvement methods focus on the customer as the ultimate definer
                     of quality. One definition of quality indicates that quality is
                     defined by customer perceptions and what the customer is willing
                     to pay for. Customers define the difference between what is value-added
                     versus waste.

                  
                  
                  
                  Another
                     important aspect of the focus on the customer is that there are
                     internal and external customers. Internal customers such as workers
                     at a downstream work center depend on receiving quality input materials
                     or services.

                  
                  
               
               
               
               
                  
                  Sustaining
                     Continuous Improvement

                  
                  
                  
                  All continuous improvement methodologies
                     emphasize the need for continuous improvement to be an ongoing cycle.
                     This is the “continuous” in continuous improvement. Because this
                     is small-step improvement, it is sustainable by design. While large,
                     exhaustive reengineering projects may be needed on occasion, these cannot
                     be conducted without respite. They tend to disrupt ongoing operations
                     and often require taking persons away from their regular duties.
                     However, smaller improvements can be built into the regular course
                     of operations and regular job duties. In this way, continuous improvement
                     can be a never-ending quest to find the root causes of the next
                     problem once the last one is resolved.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Root Cause Analysis

            
            
            
            
            
               
               
               
               
               
                  A root cause analysis
                  attempts to distinguish between the symptoms of a problem and the
                  actual cause of those symptoms. Too often a solution is designed
                  to address a symptom of a problem. The symptom may be resolved or
                  a workaround may be put in place to make that symptom easier to
                  deal with, but no true efficiency or effectiveness improvements
                  are made. Taking an aspirin is dealing with a symptom (a headache). Drinking
                  more water or getting more sleep are attempts to deal with possible
                  root causes of the headache (dehydration or lack of sleep). These
                  might prevent the headache next time.

               
               
               
               
                  
                  
                  
                  
                  Discovering
                  a root cause may make use of a number of quality tools. Exhibit 1-54 shows a
                  cause-and-effect or Ishikawa diagram, which is a quality tool developed
                  to discover root causes. The problem is listed along the main spine,
                  here missing purchase order numbers on raw material invoices. Common
                  categories of causes are listed on the main branches, here environment,
                  people, materials, measurement, methods, and equipment. The team
                  brainstorms and goes through several iterations, searching for possible
                  causes, and lists them in the subbranches. The idea is that these
                  discussions will lead to more questions and the questions will eventually
                  lead to a likely root cause. Perhaps, in this example, rather than
                  looking at a symptom like blaming a particular supplier or employee,
                  the organization might decide that the root cause is lack of training
                  on procedures and lack of consequences for failure to follow those procedures.

               
               
               
               
                  Exhibit 1-54: Cause-and-Effect Diagram[image: ../images/CLTDgraphic1c-46.png]
               
               
               

            
            
         
         
         
         
            
            
            Value Stream Mapping

            
            
            
            
            
               
               
               
               
               
                  The ASCM
                     Supply Chain Dictionary defines value
                     stream mapping as

               
               
               
               
                  
                  a
                     lean production tool to visually understand the flow of materials
                     from supplier to customer that includes the current process and
                     flow as well as the value-added and non-value-added time of all
                     the process steps. It is used to help reduce waste, decrease flow
                     time, and make the process flow more efficient and effective.

                  

               
               
               
               
                  
                  
                  
                  
                  
                  
                  Value stream mapping produces a value stream
                  map, which is basically a flowchart of a process that identifies
                  the time required to perform each process and all idle time spent
                  waiting for the next process to begin. After the as-is map is completed,
                  a to-be map is developed that finds ways to eliminate all identified
                  waste, defects, and failures. The process can be repeated to continually
                  improve the process.

               
               
               
               
                  Exhibit 1-55 and Exhibit 1-56 show
                  how value stream mapping can be used to identify waste and propose
                  a new process that avoids the waste areas.

               
               
               
               
                  Exhibit 1-55 starts
                  with a traditional flowchart of a process.

               
               
               
               In Exhibit 1-56,
                  these same process flowchart elements are featured (laid out in
                  a more linear order, however), but now each process element is accompanied
                  by value stream information, including inventory storage times between
                  processes (in minutes in this example), and information on each
                  process in a set of boxes below the process, including number of
                  operators, the cycle time (CT; in minutes in this example), and the
                  quantity of these transactions per day. The lines between boxes
                  can even be differentiated as push or pull. (The exhibit does not
                  do this.) The top area now shows the supplier and customer inputs
                  and outputs with their range of transit times and frequency and
                  type of order transmittals. The bottom area shows a time line differentiating
                  value-added time (where the line is in the low position) from non-value-added
                  time (where the line is in the high position) and could contain
                  other summary statistics.

               
               
               
               The following explains
                  some of the symbols used in Exhibit 1-56.

               
               
               
               [image: ../images/CLTDgraphic20-15.png]
               
               
               
               
               See “Value Stream Mapping
                  Key” in the Additional Resources to find out how to interpret other
                  symbols on value stream maps.

               
               
               
               
                  Exhibit 1-55: Process Flowchart Example[image: ../images/CLTDgraphic1c-43.png]
               
               
               
               
               
                  Exhibit 1-56: Value Stream Mapping Example[image: ../images/CLTDgraphic1c-44.png]
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