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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.

            
            
            
            The logistics planning and control model below
               visualizes various parts of logistics. The model shown below also serves as a
               framework for what we cover in the modules of this learning system, and we will
               revisit it periodically as we progress through the course. 

            
            
            
            [image: A diagram illustrating the logistics planning and control model. Go to long description for more details.]
            
               Go to long description.
               

            
            
            
            
            At the top, see how logistics strategy is based on and needs to align with
               organizational and supply chain strategy. Understanding what the organization wants
               to accomplish and how it plans to thrive in its environment forms the basis for all
               other decisions. These levels of strategy and logistics strategy need to be
               responsive to the drivers of change (or proactively anticipate them), meaning that
               logistics needs to continually reinvent itself using continuous improvement and
               digital transformation (i.e., reengineering the logistics framework and/or network
               design for the digital age). Additional forces of supply and demand are shown at the
               two outside edges of the model. Demand for products and services needs to be
               balanced against supply, which comes down to capacity. From a logistics perspective,
               demand for logistics services needs to be balanced against logistics supply
               constraints (capacity).

            
            
            
            Logistics strategy directs investments in
               logistics capacity in alignment with corporate and supply chain strategy. Logistics
               strategy in turn cascades down into logistics tactics and operations, including the
               four pillars of logistics: order management, warehouse distribution and fulfillment
               center management, inventory management, and transportation management. These are
               shown as pillars because they need to be in balance with one another to achieve the
               desired strategy rather than allowing the silo optimization of one pillar with the
               tradeoff of other pillars becoming suboptimal. 

            
            
            
            Below these pillars are the foundational aspects of logistics: global logistics,
               sustainability, reverse logistics, risk management, the logistics framework,
               performance metrics, and network design or redesign. All of these need to be built
               in to logistics strategy, tactics, and operations.

            
            
            
            Module 1 introduces logistics, helps learners understand its importance, and explores
               the elements that make up a logistics strategy.

            
            
            
            Module 2 discusses demand management and supply
               management (capacity planning). Logistics planning and control needs to be
               responsive to demand while also recognizing the needs of supply to ensure that
               tradeoffs, constraints, and capacity are considered as plans become more and more
               detailed.

            
            
            
            The demand side needs to start with segmented
               customer demand. 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. Capacity planning
               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
               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 next four modules form the pillars of
               logistics: customer and order management (Module 3), warehouse and
               distribution/fulfillment center management (Module 4), inventory management (Module
               5), and transportation management (Module 6). Ensuring orders are processed
               correctly and efficiently (plus keeping customers satisfied using customer
               relationship management), ensuring sufficient warehouse capacity and utilization,
               having the right levels of inventory in the right places and keeping it moving, and
               arranging for optimal transportation can be thought of as pillars 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.

            
            
            
            Global logistics considerations are covered in
               Module 7. Global logistics considerations impact each of the four pillars. Even
               companies that sell products only domestically are likely to source globally.

            
            
            
            Module 8 discusses sustainability, reverse
               logistics, and risk management at strategic, tactical, and operational levels since
               the decision must be made up front as to how these factors should be integrated into
               the overall logistics strategy and network design.

            
            
            
            Module 9 goes into more depth into strategy
               development, including developing an understanding of the organization’s logistics
               framework and other factors that cannot be easily changed. Performance management
               is
               addressed after that since the organization’s key performance indicators and other
               metrics are how the organization sets quantitative goals for its strategy, tactics,
               and operations. Organizations then monitor and control using these metrics and their
               targets. The next subject, network design (or re-design for established networks),
               uses strategic metrics to determine both its as-is state and to set goals for its
               to-be state. Once the design/redesign decisions are made, a large percentage of
               logistics costs become relatively set until another network redesign is made. The
               module concludes with some forms of digital transformation followed by a discussion
               of continuous improvement. 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 1: Logistics Fundamentals and
            Strategy

         
         
         
         
            
            
            The logistics planning and control model below has
               highlighting indicating what is discussed in this module.

            
            
            
            [image: A diagram illustrating the logistics planning and control model. Go to long description for more details.]
            
               Go to long description.
               

            
            
            
            
            Module 1: Logistics
                  Fundamentals and Strategy addresses the overall scope of logistics (such as
               transportation and distribution) and logistics strategy. 

            
            
            
            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 A: Recognize 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 how logistics adds value for the business
                     and its customers

                  
                  

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

                  
                  

               
               

            
            
            
            Logistics for business is a relatively new concept
               from a world history perspective, but the principles behind it are timeless. 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 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.

            
            

         
         
         
         
   
      
         
         
         
         Understand Logistics History,
            Definitions, and Scope

         
         
         
         
            
            
            Logistics has a long history (the term
               originates from a military text in 1811), 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. Another important driver of the supply chain concept is
                  that power started to shift from manufacturers to retailers such as Walmart or the
                  Home Depot in part due to their buying power and in part as a reaction to supply
                  dysfunction in the form of the bullwhip effect.

               
               
               
               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 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. Grocery home
                  delivery started to become a real market.

               
               
               
               
               In the 2020s, the decade began with significant
                  change. COVID-19 sent huge shock waves through logistics and supply chain
                  management. The lean or agile networks that so many organizations had been
                  relentlessly pursuing revealed their 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. Organizations invested in control towers
                  and apps to coordinate workflows and increase system-wide visibility and control.
                  They increased their levels of warehouse automation or robotics. In addition,
                  blockchain moved from being a distant strategic goal to a viable technology for
                  logistics and supply chain management (but barriers such as outdated information
                  systems or requirements for physical import/export paperwork in some countries still
                  exist, so adoption has been slow). For early adopters, 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 digital 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:

               
               
               
               
                  
                  The subset of supply chain management that
                        controls the planning, coordinating and movement of resources, such as people,
                        materials, inventory, and equipment, from one location to another. It includes the
                        forward and reverse movement, handling, and storage of resources between two
                        points.

                  

               
               
               
               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 ASCM Supply Chain 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 brought into a country for consumption that were produced in another country.
                        

                     

                  
                  
                  
                  	
                     
                     
                     
                        Exports:
                           
                        A product produced in one country and used in another.
                        

                     
                     

                  
                  
                  
                  	 
                     
                      Packaging:  Materials surrounding an item to protect it from damage during storage, handling,
                              and transportation. See: packing and marking. 

                     

                  
                  
                  
                  	 
                     
                     Materials handling:  The movement and storage of goods inside a production or distribution facility. 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 area of business management concerned with planning and controlling inventories,
                              such as warehouse and material handling processes.

                     

                  
                  
                  
                  	 
                     
                     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:

               
               
               
               [image: ../images/mathml_id179FE0K035Z.png]
               
               
               
               Some logistics authorities have instead listed the inbound
                  component of logistics as materials management:

               
               
               
               [image: ../images/mathml_id179FE0M0CY4.png]
               
               
               
               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 (WIP) to the warehousing, shipping, and distribution of
                        the finished product.

                  
                  Distribution:
                     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. Syn.: physical distribution.

                  

               
               
               
               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

                     
                     

                  
                  
                  
                  	
                     
                     
                     Parts and after-sale service support

                     
                     

                  
                  

               
               
               
               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.

               
               
               
               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 (including salvage, scrap, and product
                  disposition decisions), and sustainability considerations. It also should be noted
                  that organizations and what is considered to be the state-of-the-art of supply chain
                  management continue to evolve, and this means what constitutes logistics will also
                  continue to be in flux.

               
               

            
            

         
         
   
      
         
         
         
         Recognize 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 ASCM Supply Chain 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 1-1.

               
               
               
               
                  Exhibit 1-1: Total Logistics Costs[image: The image shows an arrow pointing upward and downward, labeled “Total Logistics Costs.” The upward section of the arrow has a “+” symbol and the downward section has a "-” symbol, indicating an increase or decrease in total logistics costs. Five smaller arrows pointing toward the main arrow represent the contributing factors to total logistics costs: "Local delivery costs,” “Primary transport costs,” “Distribution center costs,” “Inventory carrying costs,” and “Information system costs.” These factors influence whether the total logistics costs increase or decrease.]
               
               
               
               
               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. If this is the only delivery in the vehicle
                     payload (by full truckload [TL or FTL], containerload [CL or FCL],
                     less-than-truckload [LTL], or less-than-containerload [LCL]) the local delivery cost
                     will be based on a single measure of local delivery distance to and from the last
                     terminal and the drop point. When multiple local deliveries or pickups are being
                     made to or from different locations as is common with LTL freight, this is called
                     a
                     milk run (or a peddle run), as shown in Exhibit 1-2. 

                  
                  
                  
                  
                     Exhibit 1-2: Milk Run[image: This diagram illustrates a “milk run” logistics process. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  When milk runs are used, the local delivery cost components include costs related
                     to
                     the stem and drop portions of the journey. The cost of these components can be
                     estimated using their distance and/or the time required for this part of the pickup
                     or delivery.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Stem distance and stem
                           time: Stem distance is the distance traveled to and from the delivery zone,
                           as shown in the exhibit. It starts at the terminal where the primary
                           transport or line haul terminates (in the exhibit, this is the 3rd party
                           mixing DC, or more generically, this may be called a pickup-and-delivery
                           terminal or PUD). The delivery zone (the grey box in the exhibit) begins at
                           the point where the first delivery is made. Stem time is the time that is
                           consumed as the outgoing and incoming stem distance is traveled. This is not
                           value-added time as no revenue is produced in this part of the trip, so it
                           is a distance and time to be minimized.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Drop distance
                           and drop time (also called peddle distance and peddle time): Drop distance
                           is the distance traveled once a drop or delivery zone has been reached. Drop
                           time is the time that is consumed in making these deliveries or pickups.
                           This is revenue-producing, value-added time. Nevertheless, minimizing time
                           spent idling at a delivery location by improving load unitization, the
                           loading or unloading process, or delivery scheduling are goals to control
                           costs and allow more pickups or deliveries to get done in the same time
                           period.

                        
                        

                     
                     

                  
                  
                  
                  Assuming the pickup and delivery points in a delivery zone remain the same, the drop
                     distance and drop time will not change as more DCs or other terminals are added or
                     removed. However, the stem distance will vary based on the number of DCs or other
                     terminals in the system. The greater the number of DCs, 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 (LTL) 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 Costs

               
               
               
               
                  
                  
                  Distribution center 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 with
                     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 costs will also increase.
                     Factors that impact these costs include each site’s rent costs, the location
                     (urban, suburban, rural), the level of technology/automation, 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
                           financing the physical inventory, which may include finance charges or
                           the opportunity cost of investing in inventory rather than some other
                           investment/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:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Engineer-to-order (ETO): 
                           Products whose customer
                                 specifications require unique engineering design, significant customization, or new
                                 purchased materials. Each customer order results in a unique set of part numbers,
                                 bills of material, and routings. Syn.: design-to-order (DTO).
                           

                        

                     
                     
                     
                     	
                        
                        
                        
                           Make-to-order (MTO):
                              
                           A production environment where a good or service is 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 (ATO) is frequently used.
                                 Syn.: build-to-order (BTO). See: assemble-to-order (ATO), make-to-stock (MTS).
                           

                        

                     
                     
                     
                     	
                        
                        
                        
                           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 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 from common components into a pre-determined
                                 product. This strategy is useful when a large number of end products (based on the
                                 selection of options and accessories) can be assembled from common components. ATO
                                 is distinct from configure-to-order in that the assembly is standard and is not customized
                                 to order. Syn.: finish-to-order (FTO). See: make-to-order (MTO), make-to-stock (MTS),
                                 configure-to-order (CTO).
                           

                        

                     
                     
                     
                     	
                        
                        
                        
                           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. Syn.: produce-to-stock. See: assemble-to-order (ATO),
                                 make-to-order (MTO).
                           

                        
                        

                     
                     

                  
                  
                  
                  Note that many organizations use multiple production environments because they
                     are diversified and may have many subsidiaries. This often results in needing
                     multiple specialized supply chains.

                  
                  
                  
                  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 1-3 presents tradeoffs for each scope area.

                  
                  
                  
                  
                     Exhibit 1-3: 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.

                                             
                                             

                                          
                                          
                                          	
                                             
                                             
                                             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
                                          execution details within a production environment (e.g.,
                                          make-to-order, make-to-stock). Close logistics
                                          coordination is needed.

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       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 be able to
                                          quote an accurate delivery date and cost.

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       Shorter lead times on delivery date
                                          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 (such as if they are using sales and operations planning to
                     minimize the impact of operational silo thinking), they will still 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 productivity metrics 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 (fewest moves at least
                     overall distance or time). Each proposed solution to any given business problem
                     will generate a different set of tradeoffs. Any tradeoff made to meet the
                     interests and goals of one or more parties will frequently create cost increases
                     or at least increase uncertainty (risk) or complexity for other parties. 

                  
                  
                  
                  For example, 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) may be based on value sold for finance while being based on unit speed
                     for warehouse slotting purposes. Requiring either of these parties to conform to
                     the other party’s organization method would be failing to begin with the end in
                     mind. Changing the analysis to suit the need (or finding a way to combine both
                     value and volume in a multivariate analysis) are examples of an increase in
                     complexity, but such solutions help avoid suboptimal results for either
                     party.

                  
                  
                  
                  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 in filling orders.
                     Production will face higher costs per unit when production runs are shorter.
                     This is an example of how tradeoffs are a risk management issue. Errors in
                     timing or transportation mishaps could halt production entirely. The goal is to
                     have adequate but conservative input materials to minimize this risk. Logistics
                     and manufacturing may make production scheduling a shared responsibility for
                     this reason, as well as to address trends such as more offshore suppliers, more
                     outsourced production (e.g., food industry co-packers producing products under a
                     client’s label), or sustainability requirements. 

                  
                  
                  
                  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 1-4 describes each of these areas and explores how tradeoffs
                     may occur for each of them.

                  
                  
                  
                  
                     Exhibit 1-4: Tradeoffs Related to the Four Ps of Marketing
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                                       Tradeoffs with Logistics

                                       
                                       
                                    

                                 
                              
                              
                              
                                 
                                 
                                    
                                    	
                                       
                                       
                                       Product

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       Design of products’ size, weight,
                                          density, dimensions, configurability, industrial and
                                          consumer packaging, and promotional displays. New
                                          product introductions will require early logistics
                                          involvement.

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       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.)
                                          A discount schedule may indicate price breaks by weight
                                          and/or volume requirements.

                                       
                                       
                                    
                                    
                                    	
                                       
                                       
                                       Setting discounts for bulk purchases
                                          should be done in consultation with logistics based on
                                          full loads (by cube or weight). Using discount
                                          schedules, a minimum weight requirement for
                                          transportation can be a price break point. Volume
                                          requirements will impact storage requirements and
                                          replenishment timing. 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.

                  
                  

               
               

            
            

         
         
   
      
         
         
         
         Consider 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, such as factories, warehouses, and retail stores. Each
                        echelon adds operating expense, holds inventory, adds to the cycle time, and expects
                        to make a profit. See: disintermediation.
                     

                  

               
               
               
               Exhibit 1-5 shows that goods and services flow between various
                  intermediaries or echelons in a logistics network. 

               
               
               
               
                  Exhibit 1-5: Flows of Information, Cash, Strategic Requirements, and Materials/Services[image: A supply chain flowchart, detailing various processes and entities involved from suppliers to customers. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               The flows include information flows in each
                  direction, cash flows that go upstream (away from the customer), strategic
                  requirement flows that go upstream 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 1-5, 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 topics like planned promotion
                     activities to combat the bullwhip effect. Actual sales are called demand flows and
                     organizations should use demand flow data to better synchronize supply and demand
                     such as by dynamically altering production mixes to reflect what is actually selling
                     (within limits established by production planners). Deliberate, planned
                     communication is an absolutely critical component of modern logistics. Fred Smith,
                     CEO of FedEx, has stated that “information about the package is as important as the
                     package itself.” Keeping stakeholders in the loop should extend to logistics service
                     providers (e.g., giving transportation providers information on upcoming customer
                     requirements).

                  
                  

               
               

            
            
            
            
               
               
               Strategic Requirement Flows

               
               
               
               
                  
                  
                  Strategic requirements for supply chain and logistics strategy come from
                     the customer and flow upstream. The needs of suppliers or
                     manufacturing are a traditional, but misleading, starting point for
                     supply chain strategy simply because customers have options. When
                     customer segments have very different service requirements, a single
                     supply chain will be unlikely to keep all of them satisfied. It may be
                     necessary to design more than one supply chain, such as one that is
                     fast and responsive but costly and one that is slow but efficient and
                     inexpensive.

                  
                  

               
               

            
            
            
            
               
               
               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 1-6 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 1-6: Cumulative Increase in Logistics Costs and Thus Total Product Costs[image: This graphic shows the cumulative increase in logistics costs and, consequently, the total product costs as products move through different stages of the supply chain, from suppliers to retailers/customers. Go to long description for more details.]
                  
                     Source: Adapted from The
                           Handbook of Logistics and Distribution
                           Management, Rushton, Croucher, and
                        Baker.
                     

                  
                     Go to long description.
                     

                  
                  
                  
                  
                  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 1-5. 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. It is
                     important to both see the big picture and then use that big-picture
                     perspective to apply common-sense improvements. 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). 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 1-5 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. However, this is a simplification, and
                     Exhibit 1-7 shows how this
                     physical fulfillment model has many permutations. Other methods of
                     fulfillment can likewise be accomplished in more than one way.

                  
                  
                  
                  
                     Exhibit 1-7: Order Channels and Distribution Strategies[image: This graphic outlines various order fulfillment channels and distribution strategies. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  

               
               

            
            
            
            
               
               
               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 or to a third party that specializes in
                     sorting and disposition. Exhibit 1-5 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: “A unique code that is used by warehouses, distribution centers (DCs), and retailers
                        to identify and track inventory at a particular location. One product stocked at various
                        locations may be represented by unique SKUs at each 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

            
            
            
            
               
               
               While the word utilize is often used as a synonym
                  for “use,” a key distinction is that utilize is meant to mean “use to good
                  effect.” Utility is a term used in logistics to convey this concept of
                  value-added use, so the opposite of utility would be waste or
                  non-value-added use. Logistics utility is considered from the customer’s
                  perspective. 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:

               
               
               
               
                  
                  1) In accounting, the addition of direct labor, direct material, and allocated overhead
                        assigned at an operation. It is the cost roll-up as a part goes through a manufacturing
                        process to finished inventory. 2) In manufacturing, 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:
                           
                        Defined by the ASCM Supply
                              Chain Dictionary as: “When a delivery gets to a customer at
                              exactly the right time (not early or late).” 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:
                           
                        Defined by the ASCM Supply
                              Chain Dictionary as: “Usefulness to the customer created by
                              having the product delivered to a desired location.” 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. If
                           transportation costs can be lowered, logistics can extend
                           the market boundaries from which this utility can be
                           provided at an acceptable profit.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Possession
                                 utility:
                           
                        Defined by the ASCM Supply
                              Chain Dictionary as: “Product desirability created by
                              marketing efforts.” 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:
                           
                        Defined by the ASCM Supply
                              Chain Dictionary as: “The value created by changing a good’s form through a production process to meet customer
                              needs. See: form-fit-function.” 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. Form utility
                           is also called transformation utility.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     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.

               
               

            
            
            
            
               
               
               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.

                  
                  
                  
                  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 1-8 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 1-8: Grouping Logistics Components to Enable Close Integration[image: This Venn diagram illustrates the grouping of key logistics components—Network design, Inventory, Warehousing/materials handling/packaging, Transportation, and Order processing/logistics-related customer service—showing their overlapping relationships to enable close integration.]
               
               
               

            
            
            
            
               
               
               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. High consistency reduces the need for safety
                     stocks. Up-to-date transportation management systems or control towers
                     can provide real-time information to enable timely corrections to
                     reduce variability and can help optimize lead-time efficiency.
                     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. An example is having an efficient
                     break-bulk process to convert full pallets of product to the unit
                     sizes required by customers.

                  
                  
                  
                  Value can be added in materials handling by the types of
                     services it provides: sorting, sequencing, order selection,
                     break-bulking, consolidation, and 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 1-9 reviews the
                  logistics drivers we’ll examine.

               
               
               
               
                  Exhibit 1-9: Drivers of Logistics[image: This graphic is a triangular pyramid divided into horizontal sections, each representing a different driver of logistics. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               

            
            
            
            
               
               
               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 1-10 illustrates how organizations seek to find
                     the point that maximizes profit.

                  
                  
                  
                  
                     Exhibit 1-10: Cost-Revenue Tradeoffs[image: This graphic is a curved line graph illustrating the tradeoff between costs/sales and customer service level, focusing on the point of profit maximization. Go to long description for more details.]
                  
                     Source: Professor M. C. Holcomb, University of Tennessee.
                        Used with permission.
                     

                  
                     Go to long description.
                     

                  
                  
                  

               
               

            
            
            
            
               
               
               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.

                        
                        

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

                        
                        

                     
                     
                     
                     	
                        
                        
                        The trend for omni-channel distribution in many retail
                           markets is requiring organizations to improve their
                           customer relationship management software and add small
                           parcel delivery options.

                        
                        

                     
                     
                     
                     	
                        
                        
                        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.

                        
                        

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

                        
                        

                     
                     
                     
                     	
                        
                        
                        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).

                        
                        

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

                        
                        

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

                        
                        

                     
                     
                     
                     	
                        
                        
                        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.

                        
                        

                     
                     

                  
                  
                  
                  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

               
               
               
               
                  
                  
                  Efficient or fast global sourcing has enabled time and distance to be
                     compressed, meaning that a wider set of supply, production, and
                     storage locations have become viable options.

                  
                  
                  
                  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. Related to this, many markets including in Asia, India, and
                     Eastern Europe are seeing significant demand growth in addition to
                     having attractive labor rates. This increases the attractiveness of
                     producing and selling in these regions. However, the risk of operating
                     in some regions with impediments such as poor infrastructure or lack
                     of sustainability means that organizations are also considering the
                     risk of supply inconsistency or other risks when making location
                     decisions.

                  
                  
                  
                  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). Another example of retail accommodation is supplying a
                     mixed assortment of SKUs on a full pallet (sometimes called a rainbow
                     pallet when each layer has the same product or same size boxes).

                  
                  
                  
                  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. Since February 1st, 2024, the Walmart target to
                     arrive within the assigned drop-off window is 90% on time and 95% in
                     full for prepaid suppliers and 98% on time and 95% in full for collect
                     suppliers. Failure to meet these rates 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 new value-added activities, such as
                           final assembly for postponement

                        
                        

                     
                     
                     
                     	
                        
                        
                        Outsourcing increases in general (more entities to manage) 

                        
                        

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

                        
                        

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

                        
                        

                     
                     
                     
                     	
                        
                        
                        Offshoring to countries with different cultures creating
                           communication and process challenges

                        
                        

                     
                     

                  
                  
                  
                  Complexity and risk go hand in hand. Complex systems are
                     harder to manage 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. 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. A key example is the ultra-low temperature cold
                     chain needed for some COVID-19 vaccines. Pfizer already had a
                     well-developed cold chain and was able to diversify production to
                     multiple countries by developing a GPS-trackable
                     temperature-controlled thermal shipping carton that uses dry ice. Cold
                     chains also need to reduce their high energy consumption while
                     maintaining very high throughput. Unicef uses a set of policy norms to
                     keep its cold chain both efficient and effective. 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 digital transformation is another
                     technology-related driver of change. Digital transformation describes
                     a process shift and a culture shift to embrace regular change, plus
                     implementation of 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 may rely on
                           blockchain to prevent 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 and status
                           through the supply chain. Blockchain may be used to create
                           this data trail.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Artificial intelligence (AI), machine learning (ML), and
                           decision support systems (DSS) are types of software
                           designed to mimic human decision making. When integrated
                           into other systems, they can fully automate the vast
                           majority of transactions, allowing logistics professionals
                           to perform exception management.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Use of technology to make outsourcing more reliable by enabling
                           collaboration with less ambiguity.

                        
                        

                     
                     
                     
                     	
                        
                        
                        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
                     digital transformation is blockchain. 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 is extremely difficult for any other party to alter the records
                     retroactively.  

                  
                  
                  
                  In 2020, IBM, Merck (a multinational pharmaceutical firm), Walmart, and
                     KPMG successfully piloted a blockchain and AI 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). A robust solution such as this is needed to comply with the
                     track and trace requirements of the U.S. Drug Supply Chain Security
                     Act that came into force in 2024. 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
                     can make such chains of custody easier to administer and more
                     reliable. 

                  
                  
                  
                  In another example, Walmart has implemented its Food Trust Network,
                     developed in partnership with IBM. Its blockchain for food safety
                     network can trace origin to a specific farm/field in seconds (e.g., to
                     quickly recall romaine lettuce found to carry harmful bacteria). It
                     can also help avoid counterfeits and provide product flow
                     tracking.

                  
                  
                  
                  However, blockchain has faced some headwinds. A. P. Moller-Maersk A/S and
                     IBM developed a blockchain system for the tracking of shipping
                     containers, called TradeLens, but this platform was withdrawn in 2023.
                     While it was a viable platform, it failed to get enough global
                     industry collaboration to function as an independent business. Reasons
                     for poor adoption include heavy initial investment, a high learning
                     curve for the technology, scalability issues related to high
                     processing power requirements for multi-party transactions, and
                     regulatory issues related to cross-border transactions. However, many
                     other players have entered the arena, for example: 

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The Global Shipping Business Network (GSBN) launched a blockchain
                           shipping platform in 2021 out of Hong Kong. The CEO of GSBN,
                           Bertrand Chen, expressed optimism and predicted that “global
                           trade will not continue to rely on traditional paper-based
                           methods by 2032,” per an article by Shashank Bhardwaj in Forbes
                           India.

                        
                        

                     
                     
                     
                     	
                        
                        
                        An oil and gas extraction consortium leveraged blockchain
                           technology from Blockchain for Energy (B4E) called Commodity
                           Transport Web3 Field Automation. It validates deliveries in real
                           time, creates smart contracts, and validates IOT and GPS
                           data.

                        
                        

                     
                     

                  
                  
                  
                  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
                     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. Important
                     logistics initiatives may include 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: Discern 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

                  
                  

               
               

            
            
            
            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.

            
            

         
         
         
         
   
      
         
         
         
         Understand Logistics in a Supply Chain
            Management Context

         
         
         
         
            
            
            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.
               Here we clarify the distinction between logistics and supply chain management and
               discuss
               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:

               
               
               
               [image: ../images/mathml_id179FE600YHS.png]
               
               
               
               This way of looking at supply chain management helps show
                  that logistics is its core but that SCM’s scope is expanded to address production
                  planning
                  as well as to the larger supply and demand network of business partners. As stated
                  in the ASCM Supply Chain Dictionary definition, leveraging
                  worldwide logistics means that you take advantage of your and your suppliers’ and
                  customers’
                  logistical networks rather than duplicating 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.

               
               
               
               While supply chain management has been embraced by
                  corporate executives since the early 2000’s, the COVID-19 pandemic brought the importance
                  of
                  the underlying logistics to the forefront of business planning. In addition, 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 1-11 revisits
                  the history of logistics and adds some branches showing what supply chain management
                  contributes.

               
               
               
               
                  Exhibit 1-11: How Logistics Became the Core of Supply Chain Management[image: This graphic is a flowchart that illustrates the historical evolution of logistics into supply chain management over several decades. Go to long description for more details.]
               
                  Source: Adapted from Center
                     for Supply Chain Research, Penn State University. Used with permission.
                  

               
                  Go to long description.
                  

               
               
               
               
               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.

               
               

            
            

         
         
         
         
            
            
            Levels of Maturity

            
            
            
            
               
               
               The
                  advances made in supply chain management are generally reflected in each supply chain’s
                  development. Experts in the field agree that there are typically between four and
                  five
                  stages in this development. The various stages can go by many names. We’ll use a five-stage
                  model of supply chain management evolution:

               
               
               
               
                  
                  
                  	
                     
                     
                     Stage 1—multiple dysfunction

                     
                     

                  
                  
                  
                  	
                     
                     
                     Stage 2—semifunctional enterprise

                     
                     

                  
                  
                  
                  	
                     
                     
                     Stage 3—integrated enterprise

                     
                     

                  
                  
                  
                  	
                     
                     
                     Stage 4—extended enterprise

                     
                     

                  
                  
                  
                  	
                     
                     
                     Stage 5—orchestrated supply chain

                     
                     

                  
                  

               
               
               
               Many organizations made these leaps over time as
                  technology and cultures progressed. However, an organization in a particular industry
                  may
                  have been sheltered from some of these changes and may be less advanced than another.
                  Also,
                  some small and midsize organizations may be at a lower level than their larger peers
                  due to
                  a lack of resources for improvements. While organizations that are still in the first
                  two of
                  these stages are more likely to be struggling to compete, they may be small enough
                  or
                  otherwise sheltered enough to continue operating indefinitely at these levels. Finally,
                  an
                  organization might believe it is in the highest stage but could actually have slipped
                  down a
                  notch through complacency. Therefore, these stages can also be seen as being relative
                  to the
                  capabilities of competing chains. Some enterprises are likely to exhibit behaviors
                  from two
                  or more phases of maturity, as this is an evolution, not a specific end state. Note
                  that
                  moving between levels is difficult and requires overcoming significant integration
                  challenges and cultural resistance. However, if achieved, the new level of integration
                  will
                  be difficult for competitors to replicate without going through a similar process
                  themselves.

               
               

            
            
            
            
               
               
               Stage 1: Multiple Dysfunction

               
               
               
               
                  
                  
                  Exhibit 1-12 shows a
                     supply chain that lacks clear, coordinated information flows or relationships among
                     potential partners, internal definitions or goals, or external links (except
                     transactions).

                  
                  
                  
                  
                     Exhibit 1-12: Multiple Dysfunction[image: This diagram represents the flow of materials, products, services, data, and payments in a supply chain. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  This is a reactive supply chain:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        It fulfills demand but without much cost concern,
                           and supply chain activities are perceived as a cost center.

                        
                        

                     
                     
                     
                     	
                        
                        
                        It needs few connectivity technologies and
                           capital assets to respond to demand.

                        
                        

                     
                     

                  
                  

               
               

            
            
            
            
               
               
               Stage 2: Semifunctional Enterprise

               
               
               
               
                  
                  
                  Exhibit 1-13 shows a semifunctional enterprise. Information flow has been
                     improved and functional areas are defined, but they tend to perform their functions
                     sequentially without collaborating on effective ways to create value. There are no
                     supplier or customer partnerships.

                  
                  
                  
                  
                     Exhibit 1-13: Semifunctional Enterprise[image: This diagram illustrates the supply chain and reverse product flow. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  This is a reactive efficient supply chain:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        It supports competitive positioning as an
                           efficient, low-cost, and integrated unit.

                        
                        

                     
                     
                     
                     	
                        
                        
                        It focuses efficiency and cost management on the
                           total delivered cost of finished goods.

                        
                        

                     
                     
                     
                     	
                        
                        
                        It uses connectivity technology and equipment to
                           automate, reduce labor costs, improve capacity, and raise throughput.

                        
                        

                     
                     

                  
                  
                  
                  While some or all functions engage in
                     initiatives designed to increase efficiency within silos, there is little or no overlap
                     in
                     decision making among functional areas. Improvements within separate areas are suboptimal
                     or are not extended to other areas. In this stage, some functions may be automated,
                     but
                     new software in one department may be incompatible with software in other areas. Mergers
                     and acquisitions can also result in incompatible systems.

                  
                  

               
               

            
            
            
            
               
               
               Stage 3: Integrated Enterprise

               
               
               
               
                  
                  
                  In the third stage of supply chain evolution, the individual
                     company begins to focus on companywide business processes rather than compartmentalized
                     functions. This is an organization that has achieved operational excellence—the
                     basics.

                  
                  
                  
                  Milestones of this phase include better cross-functional
                     integration of ERP software along with cross-functional communication and training,
                     centrally located and easily accessible databases and files, and periodic sales and
                     operations planning meetings, as shown in Exhibit 1-14.

                  
                  
                  
                  
                     Exhibit 1-14: Integrated Enterprise[image: This diagram shows the supply chain with ERP integration and reverse product flow. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  This is a proactive efficient supply chain:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        It proposes new raw materials or product designs
                           to lower complexity and costs.

                        
                        

                     
                     
                     
                     	
                        
                        
                        It instigates changes to product designs for
                           greater efficiencies.

                        
                        

                     
                     
                     
                     	
                        
                        
                        It invests in integrated information systems for
                           sharing of information across functions.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Cross-functional approaches are implemented, such
                           as in place of traditional “silo” production planning, companies institute sales and
                           operations planning (S&OP).

                        
                        

                     
                     

                  
                  
                  
                  At this point, a nucleus company (an influential supply chain
                     party that can drive changes) may start integrating with external parties through
                     a
                     third-party logistics provider.

                  
                  

               
               

            
            
            
            
               
               
               Stage 4: Extended Enterprise

               
               
               
               
                  
                  
                  The hallmark of the extended enterprise stage is the decision to extend
                     at least one business process beyond the corporate boundary. This could be collaborating
                     on planning, design, replenishment, logistics, or another business process with one
                     of the
                     company’s suppliers or customers. 

                  
                  
                  
                  Exhibit 1-15 shows
                     how the supply chain has changed.

                  
                  
                  
                  
                     Exhibit 1-15: Extended Enterprise[image: This diagram shows a networked information flow in a supply chain. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  This is a strategic driver supply chain:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Management has developed a significant level of
                           sophistication.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The supply chain contributes to the
                           organization’s overall strategy.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Strategic modeling is used.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Demand generation and fulfillment are fully
                           integrated.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Forecasting, planning, and replenishment are
                           fully integrated and visible.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Technology improvements, knowledge, and real-time
                           information are shared with partners.

                        
                        

                     
                     

                  
                  
                  
                  What is unique to this stage is the
                     following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        There is an initial exploratory collaboration
                           between, say, a manufacturer and one component supplier or a retailer and one supplier
                           of finished goods. If successful, it can lead to a more fully networked relationship
                           or additional relationships.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Technology extends the extended enterprise to
                           move faster in response to market changes and to operate with broader scope than in
                           stage 3. ERP is able to link the entire internal supply chain together on one
                           platform.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Digitization becomes more common and partners
                           synchronize their ERP systems across corporate boundaries so they can share data and
                           efficiently collaborate. 

                        
                        

                     
                     
                     
                     	
                        
                        
                        In stage 4, there are advances in e-commerce such
                           as interactive sites where customers can order products and services, track their
                           shipment, and communicate with customer service immediately. Business-to-business
                           e-commerce features competition among whole supply chains. Cooperation among companies
                           is integral to competition among supply chains.

                        
                        

                     
                     

                  
                  

               
               

            
            
            
            
               
               
               Stage 5: Orchestrated Supply Chain

               
               
               
               
                  
                  
                  The orchestrated supply
                     chain level is often expressed as the supply chain digital transformation. In Europe,
                     it
                     is called Industrie 4.0. This stage is all about realizing the benefits of all of
                     the
                     individual improvements in the different parts of the supply chain and inventing new
                     business models. More so than any of the prior stages, this stage is relative to the
                     capabilities of competing supply chains. A supply chain is truly in this stage only
                     when
                     it realizes an actual competitive advantage from becoming better orchestrated than
                     its
                     competitors. Orchestration requires more than just seamless technologies; it requires
                     skilled leaders and teams who can leverage these technologies and adapt quickly to
                     change.
                     Therefore, supply chain digital transformation requires maturity in a number of areas
                     for
                     all significant parties in the supply chain.

                  
                  
                  
                  
                     Exhibit 1-16 shows
                     how the core model of the orchestrated supply chain maturity level is mostly the same
                     as
                     the prior level but with more emphasis on security, resilience (i.e., building in
                     risk
                     management), value realization, and orchestrating people and processes.

                  
                  
                  
                  
                     Exhibit 1-16: Orchestrated Supply Chain[image: The image depicts an orchestrated supply chain, focusing on the seamless integration of information, materials, products, services, and payments across various stakeholders. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  This is a consistent and systematic supply chain:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Participating partners align their business
                           objectives and related processes.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Customer requirements receive an integrated
                           response from participating partners using real-time planning and decision making
                           on
                           supply chain responses.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Improvement and change management teams are cross-functional
                           and are both technically and socially skilled.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Data has integrity, is secure, and is actually
                           used in decision making.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Technology gaps are resolved to realize
                           end-to-end visibility.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Sourcing is right-sized but resilient (quickly
                           adaptable).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Product designs are inclusive, and the number
                           of products is right-sized.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Transformation processes aim for zero waste for
                           sustainability and efficiency.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Monthly sales and operations planning may be
                           replaced by more frequent integrated business planning for consensus demand planning
                           workflows.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Artificial intelligence may be used, for
                           example, to add external factors demand sensing.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Processes are shared (e.g., shared services
                           platforms), standards and policies are enforced, and automation is common.

                        
                        

                     
                     

                  
                  
                  
                  The digital transformation goes way beyond
                     simple digitization of trade documents or even digitization of control systems such
                     as
                     remote sensors triggering an automated response. The digital transformation takes
                     these
                     advances a step further, such as by ensuring that electronic documentation travels
                     seamlessly among supply partners, trade intermediaries, and customs authorities. Demand
                     data from customers may feed directly into not only finished goods planning but also
                     raw
                     materials and suppliers’ planning systems. Digitalized control systems are moved from
                     being locally controlled to being centrally controlled remotely with a control
                     tower.

                  
                  
                  
                  Data on supply chain inventory and
                     assets is truly real-time, and it feeds directly into decision-making tools and predictive
                     analytics (e.g., predictive maintenance scheduling). Things that require little or
                     no
                     human intervention are fully automated. However, before automating, the process itself
                     is
                     reviewed to ensure that it is efficient and is intuitive for end users.

                  
                  
                  
                  Product development is a key beneficiary of
                     data-driven decisions and data analytics, resulting in products designed for the supply
                     chain, for sustainability, and so on, and in supply chains that reflect actual customer
                     requirements.

                  
                  
                  
                  Evolved and sophisticated supply
                     chains in the higher stages have network partners with highly integrated and synchronized
                     connectivity that focus more on creating net value than on pure cost
                     minimization.

                  
                  

               
               

            
            
            
            
               
               
               Logistics Maturity

               
               
               
               
                  
                  
                  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 an active team member in both
                     organizational strategy and logistics strategy development.

                  
                  
                  
                  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
                  2023, Vietnam’s percentage had fallen to 20.9 (from 22.5 in 2012), China had fallen
                  to 14.4
                  (from 17.8 percent in 2012), and India was below 9 percent (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 34th annual “State of Logistics
                  Report”
                  by the Council of Supply Chain Management Professionals, published in 2023, United
                  States
                  organizations had 2022 logistics costs totaling US$2.32 trillion. This was an increase
                  over
                  the prior year of 19.6 percent. The logistics sector’s percentage of U.S. GDP was
                  9.1
                  percent of GDP (from 2013 to 2021 this had been in the range of 7.36 to 8 percent)
                  and
                  logistics was a strong driver of the high 2022 inflation rate of 8.0 percent.

               
               
               
               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
                  2022, it was just 14.6 percent. Other significant components of logistics costs include
                  the
                  costs of fuel and the relative differential between supply and demand for
                  transportation.

               
               

            
            
            
            
               
               
               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 1-17 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 1-17: Fixed and Variable Transportation Costs Impact Place Utility[image: This graphic illustrates the impact of fixed and variable transportation costs on place utility, specifically focusing on how these costs affect the landed cost and competitiveness of a product at the destination. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  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, as well as customs and duty fees. See: laid-down
                        cost.” 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 1-17 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.) Conversely, if an
                     organization invests in economies of scale for production by concentrating production
                     in a
                     specific location (or specializing production in various locations), the benefits
                     of these
                     efficiencies could be lost if the transportation network is longer, less efficient,
                     and
                     more costly than needed.

                  
                  
                  
                  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 1-18 shows how this
                     curve increases faster as order cycle times grow very long.

                  
                  
                  
                  
                     Exhibit 1-18: Units in Inventory versus Length of Order Cycle Time[image: A graph depicting the relationship between inventory levels and order cycle time. The x-axis represents “Order Cycle Time (Days)” and the y-axis represents “Inventory (Units).” The graph shows an upward-curving line, indicating that as the order cycle time increases, the inventory levels also increase.]
                  
                  
                  
                  
                  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.

                  
                  
                  
                  In many other areas,
                     the economic cost of logistics reflects the tradeoffs discussed elsewhere. For example,
                     Exhibit 1-19 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 1-19: Inventory Carrying Cost versus Cost of Lost Sales[image: A graph illustrating the relationship between logistics costs and customer service. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  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 unit weight basis because 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 1-20 compares an
                     organization located near a key customer market versus one located farther away but
                     in a
                     country with low labor costs.

                  
                  
                  
                  
                     Exhibit 1-20: 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, E-commerce, and Technology

            
            
            
            
               
               
               Globalization continues to shift which strategies are successful
                  and which are no longer profitable, and it plus the e-commerce revolution and advanced
                  supply chain technologies 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. Per the World Trade Organization (WTO), global trade volume
                     in
                     2022 was 45 times greater than in 1950 and, over the same period, global trade values
                     increased by almost 400 times. Since 1995, the average rate of increase per year has
                     been
                     4 percent for volume and 6 percent for value (both rates increased sharply around
                     1995
                     when the WTO was established). 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 some 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 multimodal
                           transport easier to arrange and track.

                        
                        

                     
                     

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

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The U.S.-China trade war has resulted in a higher average landed cost of goods in
                           these
                           countries. For example, a buyer in China may need to apply the maximum 25 percent
                           duties on select imports from the U.S., which directly increases the buyer’s landed
                           costs.

                        
                        

                     
                     
                     
                     	
                        
                        
                        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, documents, and funds. See: electronic market.”

                  
                  
                  
                  In 2014, in the U.S., 9 percent of retail sales were online per
                     an article by John Larkin. Per an article by Sky Canaves, in 2019, e-commerce was
                     11.1% of
                     total retail sales. Then, due to the pandemic, in 2020, this amount jumped to 14.7%
                     of
                     retail sales (a 36.7% increase over 2019). However, this 14.7 percent of retail sales
                     statistic stayed the same in 2021 and 2022 for the U.S. This means that while the
                     U.S.
                     e-commerce growth rate slowed during this time, the total e-commerce adoption level
                     stayed
                     high. In 2022, there was virtually no gap between e-commerce sales growth and overall
                     retail growth per an article by Michael Keenan.

                  
                  
                  
                  Global e-commerce was 18.9% of all retail sales in 2021 and
                     2022 per an article by Ethan Cramer-Flood. Half of these e-commerce sales (just over
                     $3
                     trillion in 2022) were in China while the U.S. was in a distant second place at about
                     a
                     third of that amount. Forty-six million Chinese people shopped online in 2007, but
                     as of
                     2023, this figure had ballooned to 844 million shoppers. China also has very high
                     online
                     grocery shopping rates. In 2021, 19 percent of all grocery purchases were made online,
                     per
                     an article by Arielle Feger, up from 9 percent in 2018. 

                  
                  
                  
                  Globalized e-commerce has also resulted in a large increase in demand for air freight
                     for
                     parcels ordered from international locations. Per Novack in Transportation: A Global
                        Supply Chain Perspective, McKinsey & Company is expecting this e-commerce market
                     expansion to be worth $20 billion for air cargo carriers. Even A.P. Moeller-Maersk
                     and the
                     Mediterranean Shipping Company, both ocean carriers, have added air freight forwarders
                     and
                     are leasing cargo planes to provide this option.

                  
                  
                  
                  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. In addition, global e-commerce
                     has resulted in a significant increase in complexity of required business transaction
                     documentation (e.g., for privacy law compliance).

                  
                  
                  
                  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 multimodal
                     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 a Neil Abt 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. Per the 2024 State of the Third-Party
                        Logistics Industry Report, the volume of parcels went from 11 billion shipped in
                     2016 to 15 billion in 2019, and then leapt to 20.3 billion in 2020. As of 2022 the
                     volume
                     was at 21.2 billion. Again, the pandemic created a dramatic increase in parcel volume,
                     but
                     post-pandemic, while the rate of increase dropped, the volume did not revert back
                     to
                     pre-pandemic levels. 

                  
                  
                  
                  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 (full truckload, also
                     called FTL) 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. In 2022, LTL freight company Yellow ceased operations
                     despite gross revenues of $6 billion that year, and it wasn’t the only victim of the
                     LTL
                     freight recession. 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
                     the Larkin article, 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 of 2023, in the U.S., Amazon was
                     operating 55 dedicated same-day delivery sites (each site does sorting, fulfillment,
                     and
                     delivery). Other retailers, such as Walmart, have similar strategies. A newer option
                     for
                     some same-day deliveries is to use app-based freight services, which is a trend that
                     has
                     been called the uberization of freight. 

                  
                  
                  
                  Even the direct-to-consumer delivery pattern has been shifting.
                     Many retailers and grocery stores are using click-and-collect models that use in-store
                     staff to assemble an order and the customer picks it up at the location and time that
                     suits them. There has also 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 also 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. In South Africa, Checkers Sixty60 offers guaranteed grocery delivery
                     within 60 minutes using motorcycle delivery.

                  
                  

               
               

            
            
            
            
               
               
               Technology

               
               
               
               
                  
                  
                  Elsewhere we discuss broad logistics technology drivers including
                     containers, port technologies like advanced cranes, and warehouse picking and sorting
                     automation. Here we focus on logistics software and related control systems as technology
                     drivers as well as on the related process changes needed to properly leverage these
                     tools.

                  
                  
                  
                  Information and control systems for logistics (TMS, WMS, control towers) that feature
                     real-time data are critical ways organizations are seeking to increase value. However,
                     according to a 2024 Gartner ebook, Powering the Future of Supply Chain, more than
                     just technology is needed to get real value from such investments. Gartner’s survey
                     results indicate that while corporate investments in digital assets has increased
                     significantly, it has not had as big of an impact on productivity as desired. The
                     key
                     drivers for better leveraging these technology investments include improving economic
                     value in three areas: human resources, digital transformation, and resources. 

                  
                  
                  
                  For human resources, respondents indicated that talent management needed to be promoted
                     instead of just focusing on operational outcomes. Having dedicated talent management
                     resources and a social learning environment is needed to help develop trust-based
                     relationships with external partners.  

                  
                  
                  
                  Digital transformation investment areas for high-performing organizations include:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Building in secure and ethical data privacy for customer data

                        
                        

                     
                     
                     
                     	
                        
                        
                        Capturing and using supply-chain-specific customer satisfaction data

                        
                        

                     
                     
                     
                     	
                        
                        
                        Developing real-time supply chain data analytics tools that include large language
                           model (LLM) AI tools that can help automate scenario execution

                        
                        

                     
                     

                  
                  
                  
                  Resource-related technology and process investment priorities include:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Enhancing product design tools and processes to handle complex requirements, such
                           as
                           ensuring products use sustainable material inputs and packaging

                        
                        

                     
                     
                     
                     	
                        
                        
                        Using technology and process changes (e.g., coordinated risk management) to
                           collaborate more with key suppliers who are open to technology and process
                           linkages

                        
                        

                     
                     
                     
                     	
                        
                        
                        Developing productivity-focused resilient supply chains that actively consider
                           geopolitical issues, climate issues, and environmental, social, and governance (ESG)
                           strategies

                        
                        

                     
                     

                  
                  
                  
                  Logistics information and control systems need to provide timely and accurate data
                     to
                     enable planning, execution, and feedback for improvement. For example, transportation
                     planning involves getting pre-transaction data to the right parties to enable smooth
                     logistics. The shipper needs purchase order forecasts and information on equipment
                     availability, while the receiver will need an advanced shipping notice. The carrier
                     will
                     also need pickup and delivery window information and forecasts. During the transaction,
                     all
                     parties will need real-time information on shipping status. Post transaction, the
                     shipper
                     will need proof of delivery and information on carrier performance for freight pay
                     &
                     audit. The receiver will need carrier proof of delivery data and the carrier will
                     need
                     payment claim data.

                  
                  
                  
                  Artificial intelligence is becoming embedded in a number of software systems. Upgrading
                     to an AI-enabled ERP system or other tool might provide such capabilities. In a survey
                     of
                     manufacturers reported on in Reuters Events by Alex Hadwick, respondents indicated
                     uses
                     for AI including production and internet of things (IOT) support, employee training,
                     and
                     customer service, with future use in production line management, quality control,
                     and
                     process optimization. Barriers reported included lack of institutional knowledge and
                     employee skills and low confidence in underlying data. In a McKinsey study cited in
                     the
                     2024 State of the Third-Party Logistics Industry Report, while spreadsheets were
                     still in use for demand forecasting and planning by 73 percent of respondents, 20
                     percent
                     already use AI and machine learning for planning and 4 out of 5 respondents indicated
                     they
                     plan to use it or already use it for demand planning, S&OP, control towers, detailed
                     scheduling, and inventory optimization. The same source also notes that a significant
                     impediment to adoption is the need for logistics service providers to have enough
                     technology maturity to enable integration and real-time data analytics (e.g., WMS
                     platforms that feature labor analytics dashboards for productivity goals). 

                  
                  
                  
                  Another example of machine learning and artificial intelligence integration is called
                     intelligent order management. Such systems are designed to synchronize demand and
                     supply
                     in real time. They can anticipate what inventory will be needed where and in what
                     quantities while also automating rules for sourcing, shipping, and taxation. Digital
                     twins
                     are also being developed that create an online digital representation of physical
                     assets
                     and supply chain entities. Digital twins help synchronize the digital and physical
                     worlds
                     for end-to-end visibility.

                  
                  

               
               

            
            

         
         
         
         
            
            
            Relationship Between S&OP and Logistics/Distribution 

            
            
            
            
               
               
               Exhibit 1-21 shows how manufacturing planning and control features sales and operations
                  planning (S&OP) as the top level of priority planning, with its output being the
                  production plan (a medium-term plan of what to produce and sell at the product-family
                  level). Sales and operations planning (S&OP) forms the bridge between the strategic
                  and
                  tactical levels. S&OP is medium-range and tactical, while master scheduling at the
                  next
                  level down is medium- to short-range in its planning horizon but is still a form of
                  tactical
                  planning. A key point about S&OP is that it is a process for synchronizing supply
                  and
                  demand, including the supply of logistics and distribution resources. The result should
                  be
                  all parties agreeing to work toward that plan, which often requires aligning team
                  and
                  individual incentives in ways that promote working toward plan unity. Inputs to S&OP
                  include strategic planning (including the more granular business plan), high-level
                  capacity
                  planning on the supply side, and demand-side activities that include forecasting,
                  demand
                  management, and distribution requirements planning. Logistics includes important supply-side
                  capacity planning activities, and this subset of capacity planning is called logistics
                  resource requirements planning (LRRP) (not shown in the exhibit).

               
               
               
               
                  Exhibit 1-21: Manufacturing Planning and Control[image: This diagram represents the integration of demand-side activities, strategic and business planning, priority planning, supply-side activities, and production activity control in a manufacturing environment. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               S&OP and LRRP are covered elsewhere, so here we address a few key points regarding
                  the
                  relationship between S&OP and logistics/distribution:

               
               
               
               
                  
                  
                  	
                     
                     It is important to logistics that the S&OP process features planning information not
                        only in
                        terms of volumes to be received or shipped but also on the timing of those volumes.

                     

                  
                  
                  
                  	
                     
                     
                     Logistics can provide inputs in the form of capacity constraints and provide feedback
                        on the
                        logistics cost of the agreed-upon volume per period.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Logistics needs timely information on new product introductions, product eliminations,
                        or other significant changes in the rate of demand for a given product family as these
                        may
                        require significant logistics changes.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Consider what data logistics can provide as inputs to the S&OP process and what it
                        would take to automate providing key data such as on logistics capacity, inventory
                        in the
                        pipeline and at various nodes, and schedule or cost risks to enable S&OP analysts
                        to
                        consider these data at each review period.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Compliance metrics for the level of demand that logistics agrees to support should
                        be
                        related to what logistics can control. Higher production volumes will increase
                        volume-based logistics costs. Using cost per unit or cost per weight metrics can help
                        show
                        where logistics efficiency improvements are being made even when there are cost increases
                        from volume changes. Assessing adherence to schedule and other elements of the seven
                        rights of logistics are another example.

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Sustainability Objectives

            
            
            
            
               
               
               While sustainability is addressed in more detail elsewhere, it is
                  important to note that sustainability is driven from organizational and supply chain
                  strategy levels. Logistics will be expected to support these sustainability objectives.
                  An
                  organization could make a general commitment to sustainability and support this in
                  the form
                  of charitable contributions to sustainability causes, which would have little impact
                  on
                  logistics. The organization could go a step further and take a value chain focus on
                  sustainability by reducing any direct environmental or social negative impact. For
                  example,
                  it could avoid unsustainable forestry practices that could permanently deplete certain
                  types
                  of wood products, instead directing its purchasing/sourcing department to restrict
                  wood
                  purchases to nonthreatened species or those grown sustainably in plantations. The
                  organization could take its sustainability objectives even a step further by choosing
                  sustainability as a strategic impact focus, that is, to make sustainability a key
                  source of
                  competitive advantage for the organization. For example, an organization can alter
                  its
                  product line to include more products made from renewable sources or sources that
                  benefit
                  their communities in the long term.

               
               

            
            
            
            
               
               
               Benefits of a Strategic Approach to
                  Sustainability

               
               
               
               
                  
                  
                  Sustainability in operations includes
                     energy-saving changes in equipment and processes, recycling programs, sustainable
                     transportation options or fleets, warehouse energy efficiency, and measurement of
                     progress
                     using SCOR DS sustainability metrics (SCOR DS stands for ASCM’s Supply Chain Operations
                     Reference Digital Standard, which is addressed elsewhere). Successful and cost-effective
                     sustainability performance is usually the result of adopting a strategic approach
                     to such
                     improvements.

                  
                  
                  
                  Approaching sustainability from a strategic
                     perspective offers several advantages to organizations.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        First, strategy involves the commitment and
                           participation of senior management. Since adopting sustainable practices will require
                           change and investment, this top-level involvement is key to implementation and
                           assessment of practices.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Second, strategy offers the opportunity for
                           integration and coordination of activities across an organization, which uses
                           resources more effectively and promotes sharing of learning. Policies can standardize
                           decisions about investing in sustainable initiatives and required returns on
                           investment.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Third, taking a strategic approach to
                           sustainability promotes a more proactive perspective—attention to future problems
                           and
                           opportunities, not just those at hand. This can help avoid a problem common in
                           corporate sustainability programs: restricting the organization’s attention to
                           “low-hanging fruit” that offers quick but, in the long term, small results.

                        
                        

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Enabling Resilience

            
            
            
            
               
               
               A resilient supply chain is one that is agile and reliable. A global
                  lean supply chain can be highly efficient, but it assumes that disruptions are rare.
                  However, volatility, uncertainty, complexity, and ambiguity (VUCA) are all increasing
                  rapidly, and robust solutions are needed. While an organization cannot prepare for
                  unknown
                  risks (e.g., “black swans”) or even every known risk, they can invest in capabilities
                  that
                  allow for rapid responses to leading indicators of risks or risk events. 

               
               
               
               Organizations and supply chains can increase their resilience by building in redundancy
                  or
                  flexibility. Redundancy can be created by establishing safety stock, using multiple
                  suppliers (even when more expensive), and intentionally setting low capacity utilization
                  rates. Redundancy or flexibility of raw material supply or logistics services supply
                  requires taking a deeper dive into the resilience of one’s suppliers and their suppliers.
                  One can move toward working with the most resilient suppliers and/or improve the resilience
                  of existing suppliers, especially those with room for improvements and a willingness
                  to
                  improve. Efficiency-focused supply chains may have to avoid some expensive resilience
                  initiatives, but cannot omit all of them.

               
               
               
               To increase an organization’s flexibility, mechanisms or indicators need to be put
                  in place
                  that can sense threats and react quickly and accordingly. Investing in fluid and flexible
                  organizations and networks allows resilience to be affordable and capable of responding
                  to
                  new types of risks. For example, Lenovo foresaw that COVID-19 was a risk and built
                  up
                  additional raw materials in late 2019 and also leveraged its diversified manufacturing
                  base
                  to move much of production out of China in 2020, avoiding serious disruption.

               
               
               
               Resources for designing resilience into a supply chain and validating its existence
                  include:

               
               
               
               
                  
                  
                  	
                     
                     
                     ISO 22316, “Security and Resilience,” is a standard for increasing an organization’s
                        ability to anticipate sudden or gradually emerging threats and opportunities and develop
                        coordinated and integrated responses. The standard can help to understand the other
                        parties involved and their interdependencies.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The ASCM Resilient Supply Chain Benchmark, conducted by the
                        Economist Intelligence Unit, looks at operational supply chain resilience (return
                        to
                        normal state of affairs) and strategic supply chain resilience (adapt to the new
                        normal). Resilience is not measured to an absolute standard. It can be assessed only
                        in
                        comparison to one’s own improvement or versus how well others are performing, which
                        is
                        why benchmarking in this area is vital. 

                     
                     

                  
                  

               
               

            
            

         
         
   
      
         
         
         
         Discern The Value of Logistics
            Management

         
         
         
         
            
            
            Logistics professionals can add value by proactively leading
               rather than simply reacting to events 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 management needs to be active rather than
                  passive. 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 with ability to
                           re-route shipments or assets in real time.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           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. 
                        

                     
                     

                  
                  

               
               

            
            
            
            
               
               
               Increasing Customer Satisfaction

               
               
               
               
                  
                  
                  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, thus creating disappointment when the promises cannot
                     be fulfilled.

                  
                  

               
               

            
            
            
            
               
               
               Increasing Customer Focus

               
               
               
               
                  
                  
                  Increasing customer focus is accomplished in part by investing in customer
                     relationship management (CRM) both as a philosophy and in the form of CRM
                     software tools so that you can have confidence that the organization is
                     capturing the customer’s viewpoint. The overall goal is to provide operational
                     excellence and end-to-end execution that will make logistics a marketing
                     differentiator. Customer focus from a logistics viewpoint involves determining
                     the priorities of your customers, which requires segmenting your customer base.
                     While marketing uses customer segmentation to select marketing messages that
                     appeal to a given customer segment, what is needed for logistics is to segment
                     customers based on their logistics operational requirements, which is called
                     operationalizing customer segmentation. This process is addressed elsewhere, so
                     here we begin with the end in mind and look at the end results that an
                     organization should strive to achieve. Listening to customers may require being
                     different things for different customers, which generally translates into having
                     multiple supply chains that each satisfy a distinct customer segment need.
                     Customer focus specialization could involve setting a mix of priorities. One way
                     to set priorities is to use the SCOR DS performance attributes as a guide:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Reliability. Strive to provide predictable services that achieve the
                           seven rights of logistics as well as product and service quality.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Responsiveness. Examples include fast time-to-market or fast
                           delivery or response time as measured by cycle times.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Agility. Be able to respond to or adapt to external influences and
                           changes in the marketplace to keep or increase one’s competitive advantage.
                           Regular market scanning is vital.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Costs. Minimize the overall cost of labor, materials,
                           management, storage, and transportation.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Profit. Maximize the benefit of business activities by providing
                           sufficient revenue in excess of the expenses, costs, and taxes needed to
                           sustain the activity.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Assets. Manage assets to ensure they are the right assets and that
                           they are utilized efficiently, including by optimizing inventory.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Environmental. Minimize environmental impact by improving materials,
                           water, and energy efficiencies and avoidance of polluting activities to the
                           extent possible.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Social. Align with the organization’s social values by providing
                           proper diversity, equity, and inclusion (DEI) or providing timely and
                           appropriate training of logistics professionals.

                        
                        

                     
                     

                  
                  
                  
                  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.

                  
                  
                  
                  Pursuing any given method of competitive
                     advantage will still require some effort in the other performance attributes,
                     but these other attributes will necessarily be lower in priority for a specific
                     supply chain. One way to do this is to use competitive benchmarking and then
                     strive for superior performance in one area (better than 90 percent of
                     competitors), advantage performance in two or three areas (better than 70
                     percent of competitors), and parity performance in the rest (better than 50
                     percent of competitors). The inherent tradeoffs discussed elsewhere make it very
                     difficult to realize a competitive advantage when trying to be the best in all
                     areas at once. For example, an asset-efficient organization will have some lost
                     sales from holding low inventory. The cost-averse organization may risk a slow
                     recovery after a disaster because it avoids having redundant facilities. Also,
                     it is better to commit to a feasible level of logistics service performance than
                     to be unrealistically optimistic. Unrealistic service commitments can result not
                     only in poor customer service levels in general but also be an opportunity cost:
                     some special requirements of important customers might not be met.

                  
                  
                  
                  If an organization’s current strategy is no longer working due to a change in the
                     market, the organization will need to reinvent itself rapidly to remain viable.
                     For example, some wholesalers are facing new pressure from large manufacturers
                     who provide more direct shipments or small parcel deliveries. Such an
                     organization will need to determine a new value proposition such as
                     collaborating on cost savings or offering value-added services.

                  
                  
                  
                  High-level strategic orientations are then
                     translated into tactical decisions on logistics capacity, capabilities, and
                     tradeoffs. For example, some organizations level production and produce
                     consistent amounts throughout the year despite seasonal fluctuations. To
                     accommodate such a production strategy, warehousing needs sufficient capacity to
                     handle the large seasonal inventory build-up this will require. Other
                     organizations will make or buy products that have different seasonal demand
                     profiles, and warehouses will need to adjust down the storage space allocated to
                     an outgoing season’s products as they adjust upward the storage space allocated
                     to products for an upcoming season. To generate flexibility, organizations can
                     also use contract warehouses to flex capacity upward and downward. When there is
                     temporary excess capacity, they can rent some of their warehouse space to third
                     parties for a defined period.

                  
                  

               
               

            
            

         
         
         
         
            
            
            Effectively Managing Transportation, Labor, and Inventory
               Costs

            
            
            
            
               
               
               When managing transportation, labor, and inventory costs, it is
                  important to understand a principle of profitability. Basically, there are two ways
                  to increase profits. The first is to increase sales, and the second is to reduce
                  costs.

               
               
               
               When sales increase, the cost of direct
                  materials (the portion of the cost of materials that vary directly with unit volume)
                  and direct labor (the portion of labor costs that vary directly with unit volume)
                  will increase proportionately. However, the overhead will remain fixed as this
                  represents costs that do not vary with the volume of production (there are
                  exceptions to this). The costs directly related to the products sold in a period are
                  summed, to arrive at the cost of goods sold.

               
               
               
               An example here can show how cost reductions can result in greater
                  profits than an equivalent increase in sales. Let’s start with increasing sales.
                  Assume that an organization sells an item for $10 and each item sold requires direct
                  materials that cost $5 per unit and direct labor that costs $1 per unit. Let’s
                  assume that overhead is a fixed cost of $3,000 per month and the organization
                  currently sells 1,000 units per month, resulting in $10,000 in revenue ($10 times
                  1,000 units). Exhibit 1-22 shows this as the “as is” state of affairs. It also shows a
                  pair of “to be” scenarios: a 10 percent sales per month increase versus the same
                  sales per month with a 10 percent reduction in direct materials (DM) cost.

               
               
               
               
                  Exhibit 1-22: Sales Increase Versus Cost Reduction Scenarios[image: A table titled “Sales Increase Versus Cost Reduction Scenarios.” Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               Note that in the “as is” scenario, the direct
                  materials and direct labor per unit costs are also multiplied by the 1,000 units
                  while the overhead is simply a deduction. This results in gross profit (i.e., profit
                  before deducting certain expenses) of $1,000 and a gross profit margin of 10 percent
                  (gross profit divided by revenue, or $1,000 divided by $10,000).

               
               
               
               In the first “to be” scenario, increasing sales
                  by 10 percent per month raises units sold to 1,100 units, and this increases
                  revenue. However, it likewise increases direct materials and direct labor costs
                  because selling more units requires more materials and labor. Since overhead does
                  not also increase, there is an increase in gross profit and gross profit margin.

               
               
               
               In the other “to be” scenario, the
                  organization can reduce costs, such as direct materials purchasing costs (e.g.,
                  getting a lower landed cost by leveraging logistics expertise). If sales remain at
                  1,000 units per month and direct labor and overhead also don’t change, just reducing
                  the direct materials costs by 10 percent (from $5 per unit to $4.50 per unit) still
                  results in a larger increase in profits and profit margin. Of course, this can also
                  work in reverse. Any increase in costs will directly reduce profits.

               
               
               
               The cost reduction profit leverage concept is
                  well understood and has shaped the conventional objectives of purchasing, but
                  naturally one objective is to relentlessly pursue lower costs. Unintended
                  consequences of this goal may include tradeoffs in quality, high inventory levels,
                  and/or adversarial relationships with suppliers. To avoid these consequences,
                  purchasing needs other functions to participate in the process.

               
               
               
               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. To avoid negative consequences of cost cutting, 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 or small incremental
                  improvements on where to geographically position raw materials, manufacturing, and
                  finished goods inventories to reduce the cost and/or increase the speed of
                  transportation 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 optimal 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.

               
               

            
            

         
         
         
         
            
            
            Contributing to Environmental, Social, and Governance (ESG)

            
            
            
            
               
               
               The acronym environmental, social, and governance (ESG) relates to a common corporate
                  responsibility area that combines sustainability and the triple bottom line
                  (addressed elsewhere) with corporate governance. The term social responsibility (or
                  corporate social responsibility) is closely related to ESG and includes economic,
                  legal, ethical, and philanthropic responsibility as a counterpoint to sole reliance
                  on profit maximization.

               
               
               
               The ASCM Supply Chain
                     Dictionary defines social responsibility
                  as follows:

               
               
               
               
                  
                  Commitment by top management to
                        behave ethically and to contribute to community development. This may also entail
                        improving the workforce’s quality of life.

                  

               
               
               
                The ASCM Supply Chain Dictionary defines
                  ethical standards as follows:

               
               
               
               
                  
                  A set of guidelines for proper conduct by business professionals and organizations.

                  

               
               
               
               Governance is conducted by an organization’s board of directors and its top
                  executives. Governance sets the ethical tone, enforces regulatory compliance, and
                  verifies other checks and balances. It also involves ensuring the organization’s
                  leaders are upholding the organization’s mission and vision, that the organization’s
                  strategy is sound, and that the strategy is being executed effectively and
                  efficiently. Combining governance with environmental and social requirements shows
                  how ESG is concerned with minimizing reputation risk as well as acknowledging the
                  need to satisfy multiple stakeholders: not only shareholders/owners, but also
                  suppliers, customers, supply chain partners, policy makers, community interest
                  groups, and so on. To this end, many organizations are publishing ESG information
                  as
                  part of their management’s reporting when disclosing financial statements. For
                  example, Walmart’s ESG reporting, as cited in Grant, et al, in Sustainable
                     Logistics and Supply Chain Management, includes this in part about Walmart
                  Canada’s 400,000 square foot fresh and frozen food warehouse:

               
               
               
               
                  
                  The facility is also using hydrogen fuel cells to power its fleet of lift trucks
                     and material handling equipment. The hydrogen-powered vehicles cost Walmart
                     CDN$693,000 more than conventional vehicles, however they generate nearly
                     CDN$269,000 a year in operational savings... [and] ...workers can refuel a
                     hydrogen fuel cell vehicle … in as little as two minutes.

                  

               
               
               
               A premise of ethics is to “walk the talk,” meaning
                  it is imperative that the board and executives demonstrate ethical decision making.
                  Executives, including logistics executives, set the ethical tone and enforce it with
                  subordinates. Logistics leadership can help others in the organization understand
                  that careful planning can allow win-win solutions that are ethical, environmental,
                  social, and profitable. It is not a zero sum game. For example, some logistics parks
                  are being designed to include ergonomic designs and worker wellness amenities, which
                  can address both social needs and help attract and retain better workers. In another
                  example, logistics leadership should promote network change that improves profits
                  and sustainability while championing an exit plan from existing facilities and
                  locations to minimize the social and environmental impacts of abandoned
                  facilities.

               
               
               
               Logistics professionals need to align with the organization’s
                  sustainability maturity level, which could be at one of these levels (from low to
                  high): defensive (not our job), compliance (only what is required), managerial
                  (integrated into business practices), strategic (as a competitive differentiator),
                  or civil (extended to supply chain partners).

               
               

            
            

         
         
   
      
         
         
         
         Effectively Manage Logistics
            Costs

         
         
         
         
            
            
            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:
                     1) 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. 2) 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).

                  
                  Indirect costs:
                     A cost that is not directly incurred by a particular product unit, job, or operation.
                        Indirect costs typically are allocated to products through the application of overhead
                        rates. Examples of indirect costs include plant utilities, rent, and administrative
                        salaries.

                  

               
               
               
               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. Syn.: touch
                        labor.

                  

               
               
               
               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 and cost allocation.

               
               

            
            

         
         
         
         
            
            
            Contribution Margin Analysis

            
            
            
            
               
               
               The ASCM Supply Chain
                     Dictionary defines contribution margin as:

               
               
               
               
                  
                  
                     An amount equal to the difference between sales revenue and variable costs, which
                        is used to estimate profitability.
                     

                  

               
               
               
               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), defined in
                        the ASCM Supply Chain Dictionary as: “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. Syn.: indirect materials.”

                     
                     

                  
                  

               
               
               
               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 1-23 shows this and another ratio
                  on the bottom two lines.)

               
               
               
               Exhibit 1-23 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 1-23: Contribution Margin Analysis for a Warehouse with Two Product Lines[image: A table displays a contribution margin analysis for a warehouse with two product lines (A and B) and the overall total. The analysis compares key financial metrics, including revenue, variable costs, contribution margin, and net profit, with a scenario that eliminates Product Line B. Go to long description for more details.]
               
                  Go to long description.
                  

               
               
               
               
               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.

               
               

            
            

         
         
   
      
         
         
         
         Section C: Develop 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

                  
                  

               
               
               
               	
                  
                  
                  Describe the steps in the contracting process.

                  
                  

               
               
               
               	
                  
                  
                  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.

            
            

         
         
         
         
   
      
         
         
         
         Set
            and Align Logistics Strategy, 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 ASCM Supply Chain
                     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. See: business plan, strategic planning, strategy,
                        tactical plan(s).
                     

                  

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

               
               
               
               The process of setting strategic objectives is the step that
                  moves the planning process down from the level of the strategic plan and into the
                  level of the business plan. In other words, now we get to the specifics of
                  financial, market share, and growth goals.

               
               
               
               Tactical plans implement the strategy and business plan 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 1-24 is an overview of what typically falls in each of these
                  areas of logistics planning and control.

               
               
               
               
                  Exhibit 1-24: Strategic, Tactical, and Operational Levels of Logistics Planning and
                     Control
                  
                  
                  
                  
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Level

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Elements Planned or Controlled

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Strategic and Business Planning

                                    
                                    
                                    
                                    Planning horizon: 3−5
                                       years+ for strategic plan, 12 to 18 months for business
                                       plan

                                    
                                    
                                    
                                    Purpose: Long-term
                                       planning (strategic planning, business 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: Medium-term
                                       planning and control (including execution planning)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       	
                                          
                                          
                                          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: Execution
                                       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 1-25 shows how logistics strategy is based
                  on a detailed understanding of organization and
                  supply chain strategy, customer service
                  requirements, and constraints.

               
               
               
               
                  Exhibit 1-25: Inputs to Logistics Strategy[image: This image represents a funnel-like diagram illustrating the inputs that shape a logistics strategy. The diagram is structured as follows: At the top, inside a wide, green funnel shape, three key elements are listed in descending order: Organization and supply chain strategy, Customer service requirements, and Constraints. These elements are shown as flowing down into the narrow end of the funnel, where the text reads Logistics strategy.]
               
               
               
               
               Organizational strategy and its related goals and
                  objectives drive the supply chain strategy, which
                  in turn drives logistics strategy. Supply chain
                  strategy works to fulfill organizational strategy,
                  goals, and objectives by integrating the
                  organization’s activities with the activities of
                  key suppliers and customers. Ensuring proper
                  alignment of these levels is critical and is
                  addressed more shortly.

               
               
               
               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.

               
               

            
            
            
            
               
               
               Alignment with Corporate and Supply Chain
                  Goals and Objectives

               
               
               
               
                  
                  
                  The
                     organization determines its strategy and related
                     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).
                     Porter later added another strategy called
                     best-cost provider, which involves giving
                     customers exactly the value they want. Value is
                     created by delivering the functionality at the
                     lowest possible price. Exhibit 1-26 shows these generic strategies. Note
                     that there are five of them because of the two
                     different ways focus can be applied.

                  
                  
                  
                  
                     Exhibit 1-26: Generic Business Strategies[image: This diagram illustrates different types of competitive advantage strategies based on cost focus and differentiation focus. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  Supply chain and logistics strategies need to
                     be aligned with overall organizational strategy. How can the needed level of
                     alignment be created and also validated? You should be able to show how the
                     successful implementation of logistics strategy will directly support the larger
                     organizational goals. One way to do this is to ensure the organization’s key
                     performance indicators (KPIs) are arranged into an integrated measurement model
                     (also called a KPI tree) so that logistics area metrics directly tie back to or
                     sum up to higher level supply chain and organizational KPIs. This is addressed
                     elsewhere. Another way to show alignment is to develop a comprehensive set of
                     logistics goals and objectives and value propositions.

                  
                  

               
               

            
            

         
         
         
         
            
            
            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 specified percentage improvement on return on capital employed
                  (i.e., effectively use assets), 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:

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

                              
                              

                           
                           
                           
                           	
                              
                              
                              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.

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        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.

                        
                        

                     
                     

                  
                  

               
               

            
            

         
         
   
      
         
         
         
         Identify 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.

               
               
               
               Let’s consider the value proposition for three generic
                  logistics strategies.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                           Process strategy:
                           
                        Get high quality at a
                           low price. Economic value is created by economies of scale and relentless pursuit
                           of
                           efficiency.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Market strategy:
                           
                        Present a convenient
                           variety of options when and where they are needed. Economies of scope attract
                           products, services, or vendors to one real or virtual place.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        
                           Information strategy:
                           
                        Be relevant to the
                           customer segment. Supply chain management integrates and sequences custom networks
                           to
                           add economic and market value.
                        

                     
                     

                  
                  

               
               
               
               Another example of a way to express a logistics value proposition is
                  called the EERS model, which stands for effective, efficient, relevant, and sustainable,
                  as
                  shown in Exhibit 1-27. Using a
                  model such as this can help ensure the logistics value proposition is comprehensive.

               
               
               
               
                  Exhibit 1-27: Effectiveness, Efficiency, Relevancy, and Sustainability Value Diamond[image: A diamond-shaped diagram labeled “Added value” at the center, with four surrounding diamonds connected to it. The four surrounding diamonds are labeled “Sustainable” at the top, “Effective” on the right, “Relevant” at the bottom, and “Efficient” on the left.]
               
                  Adapted from source: Bowersox, Donald J. et al. Supply Chain Logistics
                        Management, 6th edition. 
                  

               
               
               
               
               The value proposition for being effective relates to the ability of the supply chain
                  to
                  deliver goods and services to the customer’s selected location. The value proposition
                  for
                  being efficient is about being effective in all required supply chain functions at
                  the least
                  total cost both for the organization and for the supply chain as a whole. Waste minimization
                  and asset utilization are key elements of efficiency. The value proposition for being
                  sustainable involves living up to societal expectations and related legislation related
                  to
                  sustainability while using these initiatives to improve efficiency and profitability.
                  Reducing environmental impact, fuel, energy use, and emissions are obvious ways to
                  do this.
                  Talent acquisition and retention and risk reduction may also make the organization
                  more
                  sustainable. The value proposition for being relevant relates to the ability to become
                  what
                  customers and the market are now demanding and other external drivers of change are
                  requiring. Resilience, flexibility, and change readiness are needed. 

               
               
               
               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 meet the needs of
                        various nodes in the supply network in terms of different order sizes, different need
                        for inventory availability, seasonality, and order urgency.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Variance reduction. The value
                        proposition for variance reduction is in better reliability and quality. Average
                        inventory and safety stock can also be lower when variance is lower.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Agility. The value proposition
                        for agility is to postpone operations for the longest possible time to give more time
                        for actual demand to be known. This can be effective if delivery can be very fast
                        without being prohibitively expensive. Often this takes the form of postponement:
                        final
                        assembly much nearer to the point of demand so that the distances are very short.
                        Another method is to apply principles of demand-driven material requirements planning
                        (DDMRP) to compress lead times using strategic inventory buffers close to the point
                        of
                        demand, which reduces delivery lead times.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Product life cycle support and
                           reverse logistics. The value proposition for the product life cycle is that
                        understanding the life cycle stage of a product helps efficiently synchronize supply
                        and
                        demand. The value of reverse logistics is to proactively manage the necessary process
                        of
                        accepting returns in ways that minimize their negative impact on profitability.

                     
                     

                  
                  
                  
                  	
                     
                     
                     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. The value proposition of customer service and responsiveness is
                        that logistics can provide 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.

                     
                     

                  
                  

               
               
               
               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.

               
               
               
               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.

               
               
               
               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 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 processes to communicate exceptions (notification of issues like incomplete
                        orders is critical; customers will have time to adjust), 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. Here we also discuss the systems perspective for total
                  cost
                  minimization and how to conduct a make-or-buy analysis.

               
               

            
            

         
         
         
         
            
            
            Warehousing, Inventory, and Transportation 

            
            
            
            
               
               
               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. An example is to decide 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
                  example of a way to minimize the cost of warehousing, inventory, and transportation
                  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. For warehousing,
                  this is
                  facility, staff, and equipment underutilization. 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 (unless done
                  deliberately as an expensive form of storage due to warehouse capacity issues).

               
               
               
               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.

               
               
               
               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.

               
               

            
            

         
         
         
         
            
            
            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. Automation and information
                     systems can also reduce the total workforce, but the cost of the equipment needs to
                     be
                     justified.

                  
                  

               
               

            
            
            
            
               
               
               Technology

               
               
               
               
                  
                  
                  Ensuring that the benefits of any new technology exceed the
                     costs includes clearly stating the capabilities the system should provide, getting
                     executive support, critically questioning whether the underlying process can be improved,
                     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. That is, it is not just an investment
                     in
                     technology, but also in people and processes.

                  
                  
                  
                  Information technologies must also provide on-demand
                     accessibility for all legitimate users, be relevant to the decisions being made, and
                     be
                     accurate, timely, and easily transferable to other locations and participants. It
                     is
                     important to invest in data quality initiatives (poor data is a common reason for
                     poor
                     confidence in a system). 

                  
                  

               
               

            
            

         
         
         
         
            
            
            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 1-28 shows a logistics network diagram
                     represented as a set of nodes and links.

                  
                  
                  
                  
                     Exhibit 1-28: Logistics Network Using Nodes and Links[image: This graphic represents a logistics network using nodes and links. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  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 1-29 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 1-29: Mapping a Logistics System Using Nodes and Links (South Africa Example)[image: This graphic illustrates a logistics network in South Africa using nodes and links. Go to long description for more details.]
                  
                     Go to long description.
                     

                  
                  
                  
                  
                  The example in Exhibit 1-29 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 1-29, 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.
                        

                     

                  
                  
                  
                  TCO is often used when comparing alternate suppliers (an example is provided later)
                     or
                     for make-versus-buy analysis, which will consider total acquisition costs, maintenance
                     costs, and recycling costs.

                  
                  
                  
                  
                     
                     
                     
                        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. Note that this total cost of ownership concept can be extended to the entire
                        supply chain, in which case it becomes a strategic measure. Total cost measurements
                        at
                        these higher levels include measuring the TCO to the final firm in the entire supply
                        chain, and beyond that, highest total value to the consumer. Such a perspective can
                        help
                        determine which party can most efficiently bear which costs and so result in a lower
                        total price and higher overall sales, benefiting everyone. Exhibit 1-30 compares
                        these terms.

                     
                     
                     
                     
                        Exhibit 1-30: Relationship between Cost Terminology[image: This graphic represents the relationship between different cost terms in a supply chain context, specifically illustrating how the Total Cost of Ownership is composed. Go to long description for more details.]
                     
                        Go to long description.
                        

                     
                     
                     
                     
                     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

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Production cost or purchase price with consideration of the
                              impact of volume-based discount structures for purchases (discounts are often
                              overlooked in a TCO analysis)

                           
                           

                        
                        
                        
                        	
                           
                           
                           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 inventory carrying costs during transportation (can be significant for
                              slow transport) and handling cost impact of shipment sizes

                           
                           

                        
                        
                        
                        	
                           
                           
                           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

                           
                           

                        
                        
                        
                        	
                           
                           
                           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)

                           
                           

                        
                        
                        
                        	
                           
                           
                           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).

                           
                           

                        
                        

                     
                     

                  
                  
                  
                     
                     
                     
                        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 1-31.
                        The highlighting shows line items that have significant price differences.

                     
                     
                     
                     
                        Exhibit 1-31: Total Cost of Ownership Comparative Example[image: This table compares the Total Cost of Ownership (TCO) for four suppliers (A, B, C, and D) providing 3/8" Copper Tubing Type M, 10 feet long. It breaks down the landed costs and life-cycle costs (LCC) for each supplier, culminating in the TCO for each option. Go to long description for more details.]
                     
                        Go to long description.
                        

                     
                     
                     

                  
                  
                  
                     
                     Total Cost Minimization
                           Challenges

                     
                     
                     
                     Total cost analyses also grow more and more complex
                        as more costs are considered. Therefore, TCO analysis may require sophisticated
                        analytical tools such as an optimization or simulation model. TCO will also change
                        over
                        time and should be periodically reassessed.

                     
                     
                     
                     
                     When working toward cost minimization of internal
                        capabilities and/or alternative suppliers, it is important to take a fresh look and
                        decide which activities or costs should be seen as an investment in capabilities.
                        Value-adding activities should not be removed during cost cutting without careful
                        consideration of the effect in loss of value.

                     
                     
                     
                     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.

                     
                     

                  

               
               

            
            

         
         
         
         
            
            
            Make-or-Buy Cost Analysis

            
            
            
            
               
               
               Whether to implement a logistics process to 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. See: make-or-buy decision.
                     

                  

               
               
               
               An associated definition from the ASCM Supply Chain 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. See: make or buy cost analysis.
                     

                  

               
               
               
               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 ASCM Supply Chain 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. See: offshore, subcontracting. Ant.: insourcing.
                        

                     

                  
                  
                  
                  Outsourcing can be
                     contrasted with insourcing, which the ASCM Supply Chain Dictionary defines as: “Using the firm’s internal resources to provide goods and services. See: make-or-buy
                        decision. Ant.: outsourcing.” A synonym for outsourcing is subcontracting, which is:
                     “Sending production work outside to another
                        manufacturer. See: outsourcing.”

                  
                  
                  
                  Outsourcing partners may be located near at hand or offshore. The ASCM Supply Chain Dictionary defines offshore as: “The use of resources from a different country than the original company’s country.
                        See: outsourcing.” 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:

                     
                     
                     
                        
                        Skills or knowledge 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 may be in the form of technology, skills of personnel,
                              or knowledge and expertise solely owned by the organization.

                        

                     
                     
                     
                     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.

                     
                     

                  
                  
                  
                     
                     
                     
                        Total Cost of
                           Ownership for Make-or-Buy
                        

                     
                     
                     
                     Total cost of
                        ownership can 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.
                           See: break-even time.”

                     
                     
                     
                     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:

                     
                     
                     
                     [image: ../images/mathml_id179I90C0M5Z.png]
                     
                     
                     
                     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.

                     
                     
                     
                     [image: ../images/mathml_id179I90JK0Y4.png]
                     
                     
                     
                     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).

                     
                     

                  

               
               

            
            

         
         
   
      
         
         
         
         Set Contracting Strategy

         
         
         
         
            
            
            This area addresses contracting for logistics
               services.

            
            

         
         
         
         
         
            
            
            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 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.

                           
                           

                        
                        

                     
                     

                  
                  

               
               

            
            

         
         
   
      
         
         
         
         Apply 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. Important types include
               market/customer, delivery channel, operational, and product segmentation.

            
            

         
         
         
         
         
            
            
            Market and Customer Segmentation

            
            
            
            
               
               
               In essence, market and customer segmentation
                  involves dividing one’s customer base into meaningful groups such as by industry
                  sector, customer type, customer size, geographic location, or profitability.
                  Typically this is a process performed by the marketing department. Sales, marketing,
                  and accounting are the primary users of these categories. One logistics use of
                  traditional customer segmentation is to determine customer profitability levels. The
                  least profitable customer segments could be offered just a basic level of service,
                  perhaps with options to pay more to upgrade. However, marketing-driven categories
                  are typically too broad to use them for customizing logistics strategies and
                  logistics networks. Instead, logistics should consider other types of segmentation
                  when designing or redesigning a logistics network. 

               
               

            
            

         
         
         
         
            
            
            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. This is an example of segmenting
                  customers based on their service needs, which is a departure from traditional market
                  and customer segmentation.

               
               
               
               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. A
                  high-end department store may have very few distribution centers, while a consumer
                  goods retailer will have far more distribution centers. The high end department
                  store’s customers are willing to pay more for the items, so this organization can
                  rely more on air transport and save money on warehousing. The consumer goods
                  retailer’s customers will shop elsewhere if the price isn’t right or a product is
                  not available, so they need a cost-effective distribution network with high
                  availability.

               
               

            
            

         
         
         
         
            
            
            Operationalizing Market and Customer
               Segmentation

            
            
            
            
               
               
               When most business professionals think of
                  market and customer segmentation, they think of the segments developed by the
                  marketing function. Such segments are usually too broad for supply chain or
                  logistics strategy and related network redesign. A midsize-retailer category is fine
                  for marketing and accounting purposes, but one retailer might value lowest-cost
                  delivery while another values flexibility. Neither will be happy with a moderate
                  cost and moderate flexibility supply chain. Taking a one-size-fits-all approach is
                  a
                  classic supply chain design error. It 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.
                  The solution is to educate stakeholders and the logistics strategy and network
                  design team on the need for operationally defined market and customer segments.

               
               
               
               Operationalizing market and customer
                  segmentation applies the principle of segmenting customers by their supply chain and
                  logistics service needs. Determine how highly a category of customers prioritizes
                  specific logistics services and which other services are of lower priority for that
                  category. 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. 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).

               
               
               
               In SCOR DS terms, determine categories of
                  customers who align on the same priorities related to resilience (reliability,
                  responsiveness, and agility), efficiency (cost, profit, and assets), and
                  sustainability (environmental and social). While various combinations of these
                  priorities could result in many segments, data analytics can help determine your
                  organization’s biggest categories. Here are some common operational segment
                  strategies with some potential areas for superior, advantage, and parity levels of
                  strategic priority relative to the competition, using SCOR DS performance attributes
                  as an example:

               
               
               
               
                  
                  
                  	
                     
                     
                     Low-cost-strategy. Superior in
                        cost, advantage in assets and reliability, and parity for other
                        areas.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Customer with high demand variability strategy. Superior in
                        agility, advantage in responsiveness and reliability, and parity for
                        efficiency areas.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Project-driven customers (e.g., construction industry) strategy. Superior in
                        reliability, advantage in agility and responsiveness, and parity in
                        efficiency areas.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Customer-supplier long-term collaboration strategy. Superior in
                        profit, advantage in reliability and (for example) sustainability, and
                        parity in other areas.
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Customers needing innovative or emergency capacity strategy. Superior in
                        agility, advantage in responsiveness and assets, and parity in other
                        areas.
                        

                     
                     

                  
                  

               
               

            
            

         
         
         
         
            
            
            Product Segmentation

            
            
            
            
               
               
               Product segmentation involves segmenting by the
                  logistics requirements of different categories of products. Like with
                  operationalized 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 the higher cost of capital and security
                        needs. Valuable goods are therefore 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.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Variety. Products that have
                        many different SKUs, such as sizes of shirts, will generate large
                        inventories unless inventory is centralized.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Dangerous goods (hazmat).
                        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.

               
               

            
            

         
         
   
      
         
         
         
         Incorporate 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:

               
               
               
               
                  
                  
                     The stages a new product goes through from beginning to end, from initial research
                        and development, through growth and maturity, to decline and phase-out. See: life
                        cycle analysis.
                     

                  

               
               
               
               As shown in Exhibit 1-32, the traditional product
                  life cycle includes development, introduction, growth, maturity, and decline.

               
               
               
               
                  Exhibit 1-32: Product Life Cycle[image: This image shows a Product Life Cycle curve, illustrating the different stages a product goes through over time in relation to sales. The stages are as follows: Development, Introduction, Growth, Maturity, and Decline. The curve typically follows an S-shape, starting flat, rising steeply during growth, and eventually declining.]
               
               
               
               
               The purpose of learning the
                  differences between these phases is to enable product lifecycle management.
                  According to the ASCM Supply Chain Dictionary,
                  product lifecycle 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 forecast will
                     still place strains on agility.

                  
                  

               
               

            
            

         
         
         
         
            
            
            Product Life-Cycle Management and Effect on Suppliers and
               Reverse Logistics

            
            
            
            

            
            
            
            
               
               
               Product Life Cycle
                  Management

               
               
               
               
                  
                  
                  
                  Product life cycle management (PLM) is a process of
                     managing new product introductions, managing the life cycles of products
                     throughout their phases, and creating and executing end-of-life plans. PLM can
                     be managed using software of the same name or can be performed using a mix of
                     manual tools and existing systems.

                  
                  
                  
                  In addition to helping manage the product
                     life cycle for a type of product, PLM also has tools to help manage an
                     individual life cycle of a unit or a batch. PLM can help track products by
                     production lot numbers or serial numbers all the way to the customer for
                     individual units or batches. This helps enable upgrades, recalls, and reverse
                     logistics for units or batches at any stage of production. PLM may feature a
                     sustainability component, especially if products at the end of their lives must
                     or should be reclaimed or recycled.

                  
                  
                  
                  PLM from a product and brand management perspective builds off
                     of the product life cycle stages of introduction, growth, maturity, and decline
                     but adds substeps, and some models also highlight three distinct phases:
                     beginning-of-life, middle-of-life, and end-of-life. Beginning-of-life includes a
                     new component of research and development plus the introduction stage. The
                     middle-of-life phase encompasses growth, maturity, and decline. The end-of-life
                     phase is new to the product life cycle (but implied by it). Exhibit 1-33 shows these phases and lists potential substeps in PLM.
                     (Specific substeps may vary.)

                  
                  
                  
                  
                     Exhibit 1-33: Product Life Cycle Management[image: A graph illustrating the product life cycle with revenue on the y-axis and time on the x-axis. The x-axis is divided into three stages: Beginning-of-life, Middle-of-life, and End-of-life. Within these stages, various phases are marked, including Innovation, Concept, Development, Prototyping, Engineering, Supply, Launch, Manufacturing, Distribution, Usage, Service, Phase-out planning, Phase-out, and Recycle. The graph shows two curves: a solid line representing Sales and a dashed line representing Profit. Both lines start below zero, with Sales and Profit increasing during the Introduction phase, peaking in the Growth and Maturity phases, and then declining in the Decline phase.]
                  
                  
                  
                  
                  Note the many substeps for the
                     beginning-of-life phase. The middle-of-life phase shows how the focus area
                     during growth starts by ensuring that manufacturing and distribution are capable
                     and have the capacity for the demand. As the product moves into maturity, this
                     shifts to a focus on how the product is used. The focus shifts to service as the
                     product enters decline. Decline also features phase-out or end-of-life planning.
                     Actual phase-out ends the decline phase. The organization may be involved in
                     helping recycle the products at the end of their lives, and this could include
                     recovering rare or hazardous materials, remanufacturing, repurposing or selling
                     manufacturing equipment, reassessing suppliers, and so on.

                  
                  

               
               

            
            
            
            
               
               
               Effect of PLM on Reverse Logistics and Suppliers

               
               
               
               
                  
                  
                  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.

                  
                  

               
               

            
            

         
         
   
      
         
         
         Long Description Appendix

         
         
            
            This appendix provides more detailed descriptions for some of the images found in
               the text. Return to the image location in the text by clicking the link at the end
               of each description.

            
            
            [image: A diagram illustrating the logistics planning and control model. Go to long description for more details.]
                  
                  
                  This diagram represents a comprehensive view of logistics strategy within the
                     context of an organization’s overall supply chain strategy. At the top, the
                     Organizational and Supply Chain Strategy informs the Logistics
                        Strategy, which is supported by Logistics Tactics/Operations and
                        Capacity.

                  
                  
                  
                  Below this, key components of logistics management are displayed in vertical
                     pillars:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Demand Management

                        
                        

                     
                     
                     	
                        
                        
                        Customer and Order Management

                        
                        

                     
                     
                     	
                        
                        
                        Warehouse Distribution and Fulfillment Management

                        
                        

                     
                     
                     	
                        
                        
                        Inventory Management

                        
                        

                     
                     
                     	
                        
                        
                        Transportation Management

                        
                        

                     
                     
                     	
                        
                        
                        Supply Management

                        
                        

                     

                  
                  
                  
                  These pillars are supported by broader logistics concepts, including:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Global Logistics

                        
                        

                     
                     
                     	
                        
                        
                        Sustainability

                        
                        

                     
                     
                     	
                        
                        
                        Reverse Logistics

                        
                        

                     
                     
                     	
                        
                        
                        Risk Management

                        
                        

                     
                     
                     	
                        
                        
                        Logistics Framework and Metrics

                        
                        

                     
                     
                     	
                        
                        
                        Network (Re-)Design

                        
                        

                     

                  
                  
                  
                  The diagram is enclosed in a loop that highlights the ongoing processes of
                     Continuous Improvement and Digital Transformation,
                     suggesting that these elements are crucial for evolving and refining
                     logistics operations within an organization.

                  
                  
               
               Go to image in text.

               
            
            
            [image: A diagram illustrating the logistics planning and control model. Go to long description for more details.]
                  
                  
                  This diagram represents a comprehensive view of logistics strategy within the
                     context of an organization’s overall supply chain strategy. At the top, the
                     Organizational and Supply Chain Strategy informs the Logistics
                        Strategy, which is supported by Logistics Tactics/Operations and
                        Capacity.

                  
                  
                  
                  Below this, key components of logistics management are displayed in vertical
                     pillars:

                  
                  
                  
                  
                     
                     	
                        
                        Demand Management

                        

                     
                     
                     	
                        
                        Customer and Order Management

                        

                     
                     
                     	
                        
                        Warehouse Distribution and Fulfillment Management

                        

                     
                     
                     	
                        
                        Inventory Management

                        

                     
                     
                     	
                        
                        Transportation Management

                        

                     
                     
                     	
                        
                        Supply Management

                        

                     

                  
                  
                  
                  These pillars are supported by broader logistics concepts, including:

                  
                  
                  
                  
                     
                     	
                        
                        Global Logistics

                        

                     
                     
                     	
                        
                        Sustainability

                        

                     
                     
                     	
                        
                        Reverse Logistics

                        

                     
                     
                     	
                        
                        Risk Management

                        

                     
                     
                     	
                        
                        Logistics Framework and Metrics

                        

                     
                     
                     	
                        
                        Network (Re-)Design

                        

                     

                  
                  
                  
                  The diagram is enclosed in a loop that highlights the ongoing processes of
                     Continuous Improvement and Digital Transformation, suggesting
                     that these elements are crucial for evolving and refining logistics operations
                     within an organization.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-2: Milk Run
[image: This diagram illustrates a “milk run” logistics process. Go to long description for more details.]
                  
                  
                  The diagram visualizes a milk run logistics process
                     starting from the manufacturer. The process begins with the manufacturer
                     sending shipments to its distribution center (DC). From there, the products
                     move through a series of distribution centers, including the retailer’s DC
                     and a third-party mixing DC. The diagram emphasizes the use of both full
                     truckload (TL) and less-than-truckload (LTL) shipments. The third-party
                     mixing DC consolidates multiple LTL orders into full TL shipments,
                     optimizing delivery to a retailer pool where products are distributed to
                     multiple retailers. Each retailer then fulfills customer orders. The diagram
                     highlights the efficiency of this process in managing multiple deliveries
                     through strategic consolidation and distribution points, ultimately reaching
                     customers efficiently. The text notes that “TL* = Full TL shipments of
                     multiple LTL orders,” indicating the process’s goal of maximizing truckload
                     efficiency.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-5: Flows of Information, Cash, Strategic Requirements, and Materials/Services
[image: A supply chain flowchart, detailing various processes and entities involved from suppliers to customers. Go to long description for more details.]
                  
                  
                  The chart is divided into several horizontal layers, each
                     representing different types of flows:

                  
                  
                  
                  
                     
                     	
                        
                        Information Flow

                        

                     
                     
                     	
                        
                        Cash Flow

                        

                     
                     
                     	
                        
                        Strategic Requirements

                        

                     
                     
                     	
                        
                        Materials and Services Flow

                        

                     

                  
                  
                  
                  Under the “Materials and Services Flow” layer, the process begins
                     with multiple suppliers. These suppliers send goods to
                     consolidation warehouses, which then send them to manufacturers
                     and their warehouses. From there, products move to distribution
                     centers.

                  
                  
                  
                  From the distribution centers, products are sent to wholesalers,
                     and then to retailers, before finally reaching the customers.
                     There are B2B returns between suppliers, consolidation
                     warehouses, manufacturers, distribution centers, wholesalers,
                     and retailers.

                  
                  
                  
                  There is a direct-to-customer flow that bypasses wholesalers and
                     retailers, sending products straight from the distribution
                     centers, manufacturers, etc. to customers.

                  
                  
                  
                  At the bottom, there is a returns process indicated for customers,
                     leading back to the suppliers. Refunds are processed along this
                     returns path back to the customer (reverse cash flow).

                  
                  
                  
                  Arrows indicate the direction of flow between entities, including
                     returns and refunds paths.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-6: Cumulative Increase in Logistics Costs and Thus Total Product Costs
[image: This graphic shows the cumulative increase in logistics costs and, consequently, the total product costs as products move through different stages of the supply chain, from suppliers to retailers/customers. Go to long description for more details.]
                  
                  
                  The graphic illustrates the cumulative increase in logistics
                     and total product costs across various stages of the
                     supply chain. The x-axis represents different stages:
                     Suppliers, Raw materials inventory, Manufacturers, Final
                     assembly and work in process inventory, Finished goods
                     inventory, Distribution centers, and Retailers/customers.
                     The y-axis indicates the total costs, which include
                     logistics costs (such as information systems costs,
                     inventory carrying costs, DC storage costs, primary
                     transport costs, and local delivery costs) and other costs
                     (added value and echelon profit margins).

                  
                  
                  
                  As the stages progress from suppliers to retailers/customers,
                     the cumulative costs rise, depicted by a shaded area that
                     slopes upwards. The graphic is divided into two major
                     components: “Logistics costs” and “Other costs,” with
                     arrows pointing upward to emphasize their increasing
                     contribution to the total product cost. Black arrows along
                     the curve also highlight the continuous accumulation of
                     logistics costs and added value as products move through
                     the supply chain.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-7: Order Channels and Distribution Strategies
[image: This graphic outlines various order fulfillment channels and distribution strategies. Go to long description for more details.]
                  
                  
                  The diagram provides a detailed view of the retail and
                     direct-to-consumer fulfillment processes, highlighting the
                     multiple pathways that can be used to deliver products.
                     The process is broken down into several key
                     components:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Customer Contact Examples:

                        
                        
                        
                        
                           
                           	
                              
                              
                              The diagram shows that customers can interact
                                 with the system through an insourced call center,
                                 an outsourced call center, or a website.

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Distribution Strategy:

                        
                        
                        
                        
                           
                           	
                              
                              
                              Various fulfillment models are listed,
                                 including Integrated, Dedicated, Outsourced,
                                 Direct store delivery, Store, and Flow-through.
                                 Each model represents a different distribution
                                 network type for processing and fulfilling
                                 customer orders.

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Distribution Center Type:

                        
                        
                        
                        
                           
                           	
                              
                              
                              The diagram categorizes different types of
                                 distribution centers (DCs) that can be used in the
                                 fulfillment process:

                              
                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Current Retail DC for all orders for the
                                       integrated distribution strategy

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Dedicated fulfillment center for parcel orders
                                       for the dedicated distribution strategy

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Dedicated distribution center for truckload and
                                       less-than-truckload orders to retailers also for
                                       the dedicated distribution strategy

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Truckloads and less-than-truckloads are sent to
                                       a third-party DC for the outsourced distribution
                                       strategy and the third-party DC sends truckloads
                                       or less-than-truckloads to retailers

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Supplier/Manufacturer DC for the direct store
                                       delivery distribution strategy sends direct
                                       less-than-truckload orders to the retailer

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Retailer picks order and packs the order if it
                                       is a parcel for the store distribution
                                       strategy

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Retail DC picks and packs order for the
                                       flow-through distribution strategy and then sends
                                       truckloads, less-than-truckloads, and parcels to
                                       the retailer.

                                    
                                    

                                 

                              
                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Parcel Carrier:

                        
                        
                        
                        
                           
                           	
                              
                              
                              Once the product leaves the distribution
                                 center, it can be delivered through various
                                 channels:

                              
                              
                              
                              
                                 
                                 	
                                    
                                    
                                    Directly via a parcel carrier.

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Through a retail store for local delivery or
                                       pickup.

                                    
                                    

                                 
                                 
                                 	
                                    
                                    
                                    Directly from the retailer to the customer.

                                    
                                    

                                 

                              
                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-9: Drivers of Logistics
[image: This graphic is a triangular pyramid divided into horizontal sections, each representing a different driver of logistics. Go to long description for more details.]
                  
                  
                  The pyramid shape suggests a hierarchical
                     structure or the idea of building upon foundational
                     elements.

                  
                  
                  
                  From top to bottom, the sections are labeled as follows:

                  
                  
                  
                  
                     
                     	
                        
                        Cost vs. customer service

                        

                     
                     
                     	
                        
                        Customer needs, expectations

                        

                     
                     
                     	
                        
                        Schedule compression

                        

                     
                     
                     	
                        
                        Globalization and geography

                        

                     
                     
                     	
                        
                        Market trends and labor shortages

                        

                     
                     
                     	
                        
                        Competition

                        

                     
                     
                     	
                        
                        Complexity and risk

                        

                     
                     
                     	
                        
                        Technology

                        

                     
                     
                     	
                        
                        Triple bottom line

                        

                     
                     
                     	
                        
                        Regulations, compliance, legislation

                        

                     
                     
                     	
                        
                        Extreme weather and network failure

                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-10: Cost-Revenue Tradeoffs
[image: This graphic is a curved line graph illustrating the tradeoff between costs/sales and customer service level, focusing on the point of profit maximization. Go to long description for more details.]
                  
                  
                  The horizontal axis is labeled “Customer
                     service level.” The vertical axis is labeled
                     “Costs/sales.”

                  
                  
                  
                  A solid gray curve labeled “Actual revenue” increases steeply
                     and then flattens as customer service level improves. A
                     dashed blue curve labeled “Logistics costs” rises more
                     gradually, showing that logistics costs increase as
                     customer service level increases.

                  
                  
                  
                  A vertical arrow marks the “Point of profit maximization”
                     between the two curves, where the difference between
                     actual revenue and logistics costs is greatest.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-11: How Logistics Became the Core of Supply Chain Management
[image: This graphic is a flowchart that illustrates the historical evolution of logistics into supply chain management over several decades. Go to long description for more details.]
                  
                  
                  The chart is organized horizontally, moving from left to right
                     through different eras and their corresponding focus areas.

                  
                  
                  
                  
                     
                     	
                        
                        
                        1960: Fragmented functional silos

                        
                        
                        
                        
                           
                           	
                              
                              The left side of the chart lists various functions related to supply chain and
                                 logistics, which were traditionally managed in silos:

                              
                              
                              
                                 
                                 	
                                    
                                    Demand management: forecasting

                                    

                                 
                                 
                                 	
                                    
                                    Purchasing

                                    

                                 
                                 
                                 	
                                    
                                    Material requirements planning

                                    

                                 
                                 
                                 	
                                    
                                    Production planning

                                    

                                 
                                 
                                 	
                                    
                                    Manufacturing inventory

                                    

                                 
                                 
                                 	
                                    
                                    Warehousing

                                    

                                 
                                 
                                 	
                                    
                                    Materials handling

                                    

                                 
                                 
                                 	
                                    
                                    Industrial packaging

                                    

                                 
                                 
                                 	
                                    
                                    Finished goods inventory

                                    

                                 
                                 
                                 	
                                    
                                    Distribution requirements planning

                                    

                                 
                                 
                                 	
                                    
                                    Order processing

                                    

                                 
                                 
                                 	
                                    
                                    Transportation

                                    

                                 
                                 
                                 	
                                    
                                    Customer service management

                                    

                                 
                                 
                                 	
                                    
                                    Strategic planning and production planning

                                    

                                 
                                 
                                 	
                                    
                                    Externally integrated information systems

                                    

                                 
                                 
                                 	
                                    
                                    Demand management: marketing and sales

                                    

                                 
                                 
                                 	
                                    
                                    Supplier relationship management and customer relationship management

                                    

                                 
                                 
                                 	
                                    
                                    Reverse logistics

                                    

                                 
                                 
                                 	
                                    
                                    Sustainability

                                    

                                 

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        1980: Inbound and outbound integration

                        
                        
                        
                        
                           
                           	
                              
                              These functional silos start to converge into two main areas:

                              
                              
                              
                                 
                                 	
                                    
                                    Physical supply: Combining activities related to getting raw
                                       materials and components to the manufacturing stage.

                                    

                                 
                                 
                                 	
                                    
                                    Physical distribution: Focusing on distributing finished goods to
                                       customers.

                                    

                                 

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        1990: Total logistics integration

                        
                        
                        
                        
                           
                           	
                              
                              The two main areas (Physical supply and Physical distribution) are integrated
                                 into a unified Logistics function, emphasizing the importance of managing
                                 the entire flow of goods.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        2000’s and beyond: Supply chain management

                        
                        
                        
                        
                           
                           	
                              
                              Logistics further evolves into Supply chain management, encompassing a
                                 broader range of activities that include all the functions listed under the 1960s
                                 era, now managed cohesively to optimize the entire supply chain.

                              

                           

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-12: Multiple Dysfunction
[image: This diagram represents the flow of materials, products, services, data, and payments in a supply chain. Read long description below.]
                  
                  
                  The diagram consists of several elements:

                  
                  
                  
                  
                     
                     	
                        
                        Suppliers: Positioned on the left side in three ovals labeled
                           “Suppliers.”

                        

                     
                     
                     	
                        
                        Customers: Positioned on the right side in three ovals labeled
                           “Customers.”

                        

                     
                     
                     	
                        
                        Central Block: Labeled “Production control,” surrounded by four labeled
                           areas: “Purchasing,” “Marketing/sales,” “Logistics,” and “Distribution.” Each area
                           has arrows indicating the flow of data to and from the central block.

                        

                     
                     
                     	
                        
                        Data: Represented by a box in the center labeled “Data,” with arrows
                           indicating the flow of data between all areas within the central block.

                        

                     
                     
                     	
                        
                        Material/Product/Service Flow: An arrow at the bottom shows the flow from
                           suppliers to customers.

                        

                     
                     
                     	
                        
                        Payment Flow: An arrow at the bottom shows the flow from customers to
                           suppliers.

                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-13: Semifunctional Enterprise
[image: This diagram illustrates the supply chain and reverse product flow. Go to long description for more details.]
                  
                  
                  
                     
                     	
                        
                        Suppliers: On the left, represented by two ovals labeled “Suppliers.”

                        

                     
                     
                     	
                        
                        Customers: On the right, represented by two ovals labeled “Customers.”

                        

                     
                     
                     	
                        
                        Central Flow: In the middle, there are six interconnected ovals labeled
                           “Purchasing,” “Logistics,” “Production control,” “R&D,” “Marketing/sales,” and
                           “Distribution.”

                        

                     
                     
                     	
                        
                        Information Flow: An arrow at the top shows the bidirectional flow of
                           information between suppliers and customers.

                        

                     
                     
                     	
                        
                        Materials/Products/Services Flow: An arrow at the bottom shows the flow
                           from suppliers to customers.

                        

                     
                     
                     	
                        
                        Payments Flow: An arrow shows payments flowing from customers to
                           suppliers.

                        

                     
                     
                     	
                        
                        Reverse Product Flow: An arrow at the bottom indicates the reverse flow of
                           products from customers back to suppliers.

                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-14: Integrated Enterprise
[image: This diagram shows the supply chain with ERP integration and reverse product flow. Read long description below.]
                  
                  
                  
                     
                     	
                        
                        Suppliers: On the left, represented by three ovals labeled
                           “Suppliers.”

                        

                     
                     
                     	
                        
                        Customers: On the right, represented by three ovals labeled
                           “Customers.”

                        

                     
                     
                     	
                        
                        Central Flow: In the middle, there are six interconnected ovals labeled
                           “Purchasing,” “Logistics,” “Production control,” “R&D,” “Marketing/sales,” and
                           “Distribution.”

                        

                     
                     
                     	
                        
                        ERP: A bar at the top labeled “ERP” with arrows pointing down to
                           “Purchasing,” “Logistics,” “Production control,” “R&D,” “Marketing/sales,” and
                           “Distribution,” indicating the integration and information flow between ERP and
                           these functions.

                        

                     
                     
                     	
                        
                        Materials/Products/Services Flow: An arrow at the bottom shows the flow
                           from suppliers to customers.

                        

                     
                     
                     	
                        
                        Payments Flow: An arrow at the bottom shows payments flowing from customers
                           to suppliers.

                        

                     
                     
                     	
                        
                        Reverse Product Flow: An arrow at the bottom indicates the reverse flow of
                           products from customers back to suppliers.

                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-15: Extended Enterprise
[image: This diagram shows a networked information flow in a supply chain. Go to long description for more details.]
                  
                  
                  
                     
                     	
                        
                        Suppliers’ Suppliers: On the far left.

                        

                     
                     
                     	
                        
                        Suppliers: Next to Suppliers’ Suppliers.

                        

                     
                     
                     	
                        
                        Internal Chain: In the center.

                        

                     
                     
                     	
                        
                        Customers: Next to the Internal Chain.

                        

                     
                     
                     	
                        
                        Customers’ Customers: On the far right.

                        

                     

                  
                  
                  
                  Networked Information Flow: A bar at the top labeled “Networked information
                     flow” with arrows pointing down to each entity, indicating the exchange of information
                     among all entities.

                  
                  
                  
                  Materials/Products/Services Flow: An arrow at the bottom shows the flow from
                     Suppliers’ Suppliers to Customers’ Customers.

                  
                  
                  
                  Payments Flow: An arrow at the bottom shows payments flowing from Customers’
                     Customers to Suppliers’ Suppliers.

                  
                  
                  
                  Reverse Product Flow: An arrow at the bottom indicates the reverse flow from
                     Customers’ Customers back to Suppliers’ Suppliers.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-16: Orchestrated Supply Chain
[image: The image depicts an orchestrated supply chain, focusing on the seamless integration of information, materials, products, services, and payments across various stakeholders. Read long description below.]
                  
                  
                  The diagram is organized as follows:

                  
                  
                  
                  Orchestrated Supply Chain Attributes:
                     

                  
                  
                  
                  
                     
                     	
                        
                        The top of the image lists key attributes of the supply chain, including being
                           Data-driven, Team-driven, Resiliently sourced, Inclusively designed, and
                           Change-ready.

                        

                     
                     
                     	
                        
                        A note indicates that gaps have been addressed for end-to-end visibility and
                           process automation, highlighting the advanced and cohesive nature of the supply
                           chain.

                        

                     

                  
                  
                  
                  Secure Networked Information Flow: A bar labeled “Secure networked information
                     flow” spans across the diagram, indicating that information is securely shared across
                     all parts of the supply chain. This flow ensures all entities, from suppliers’
                     suppliers to customers’ customers, are connected and informed.

                  
                  
                  
                  Supply Chain Entities: The supply chain is depicted with various
                     interconnected entities: Suppliers’ suppliers, Suppliers, Internal chain, Customers,
                     and Customers’ customers.

                  
                  
                  
                  Material, Product, and Payment Flows:
                     

                  
                  
                  
                  
                     
                     	
                        
                        Materials/Products/Services Flow: A rightward arrow shows the flow of
                           materials and products from suppliers’ suppliers through the internal chain to
                           customers and their customers.

                        

                     
                     
                     	
                        
                        Payments Flow: A leftward arrow represents the flow of payments, moving
                           from customers’ customers back through the supply chain to suppliers’
                           suppliers.

                        

                     
                     
                     	
                        
                        Reverse Product Flow: Another leftward arrow at the bottom represents the
                           return or recycling of products within the supply chain.

                        

                     

                  
                  
                  
                  This image effectively illustrates an orchestrated supply chain where all components
                     are tightly integrated, ensuring efficient and secure information flow, resilient
                     sourcing, and responsiveness to changes. The focus on visibility and process
                     automation underscores the advanced coordination and management of the entire supply
                     chain.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-17: Fixed and Variable Transportation Costs Impact Place Utility
[image: This graphic illustrates the impact of fixed and variable transportation costs on place utility, specifically focusing on how these costs affect the landed cost and competitiveness of a product at the destination. Go to long description for more details.]
                  
                  
                  The vertical axis represents Cost Price. The horizontal
                     axis represents Distance, with the origin point labeled “Origin” and the
                     destination point labeled “Destination (Demand Point).”

                  
                  
                  
                  
                     
                     	
                        
                        
                        Key Elements:

                        
                        
                        
                        
                           
                           	
                              
                              Price at origin: The initial cost of the product before
                                 transportation costs are added.

                              

                           
                           
                           	
                              
                              Fixed logistics cost: A section of the graph that remains constant
                                 regardless of the distance.

                              

                           
                           
                           	
                              
                              Variable logistics cost: A section that increases with distance,
                                 showing the added cost due to transportation. The graph illustrates two
                                 scenarios:

                              
                              
                              
                                 
                                 	
                                    
                                    Low fuel prices: Represented by a flatter slope, indicating
                                       lower variable costs.

                                    

                                 
                                 
                                 	
                                    
                                    High fuel prices: Represented by a steeper slope, indicating
                                       higher variable costs.

                                    

                                 

                              

                           
                           
                           	
                              
                              Landed cost: The total cost of the product at the destination,
                                 including both fixed and variable logistics costs.

                              

                           
                           
                           	
                              
                              Competitor’s price at destination: A horizontal dashed line
                                 representing the price offered by competitors at the destination.

                              

                           

                        
                        
                        
                        The graph suggests that shifting the origin point closer to the demand point
                           (indicated by an arrow labeled “Shift origin point closer to demand”) can reduce
                           transportation costs, helping to achieve a more competitive landed cost.

                        
                        
                        
                        The graphic also demonstrates how fluctuations in fuel prices can impact the
                           total logistics costs and thus the competitiveness of the product.

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-19: Inventory Carrying Cost versus Cost of Lost Sales
[image: A graph illustrating the relationship between logistics costs and customer service. Read long description below.]
                  
                  
                  The x-axis represents “Customer Service” while the y-axis represents “Logistics
                     Cost.” The graph includes three curves:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Inventory carrying cost (dashed line): This line shows a slight upward
                           trend as customer service increases, indicating that higher customer service
                           levels may slightly increase inventory carrying costs.

                        
                        

                     
                     
                     	
                        
                        
                        Cost of lost sales (solid line): This line decreases as customer service
                           increases, showing that better customer service reduces the cost of lost
                           sales.

                        
                        

                     
                     
                     	
                        
                        
                        Total cost (dotted line): This line is U-shaped, indicating that total
                           costs decrease initially with improved customer service but begin to rise after
                           reaching an optimal point, reflecting the trade-off between inventory carrying
                           costs and the cost of lost sales.

                        
                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-21: Manufacturing Planning and Control
[image: This diagram represents the integration of demand-side activities, strategic and business planning, priority planning, supply-side activities, and production activity control in a manufacturing environment. Read long description below.]
                  
                  
                  
                     
                     	
                        
                        
                        Demand-Side Activities:

                        
                        
                        
                        
                           
                           	
                              
                              Distribution Requirements Planning (DRP): Positioned at the bottom,
                                 showing the flow of orders from distribution centers (DCs) upwards.

                              

                           
                           
                           	
                              
                              Demand Management: Situated above DRP, managing the balance between
                                 customer demand and supply.

                              

                           
                           
                           	
                              
                              Forecasting: At the top, predicting future customer demand.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Strategic and Business Planning:

                        
                        
                        
                        
                           
                           	
                              
                              Central block in the diagram, indicating the high-level planning that guides the
                                 organization’s overall direction.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Priority Planning:

                        
                        
                        
                        
                           
                           	
                              
                              Sales and Operations Planning (S&OP): First block under priority
                                 planning, showing the creation of the production plan at an aggregate level
                                 (family).

                              

                           
                           
                           	
                              
                              Master Scheduling (MS): Middle block, detailing the development of the
                                 master production schedule (MPS) at a unit level.

                              

                           
                           
                           	
                              
                              Material Requirements Planning (MRP): Final block, planning the specific
                                 materials needed for production.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Supply-Side Activities:

                        
                        
                        
                        
                           
                           	
                              
                              Resource Planning (RP): First block under capacity planning, allocating
                                 overall resources.

                              

                           
                           
                           	
                              
                              Rough-Cut Capacity Planning (RCCP): Middle block, ensuring that capacity
                                 aligns with the master production schedule.

                              

                           
                           
                           	
                              
                              Capacity Requirements Planning (CRP): Final block, confirming that
                                 capacity meets the needs outlined in the material requirements plan.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Production Activity Control (PAC):

                        
                        
                        
                        
                           
                           	
                              
                              Positioned at the bottom of the diagram.

                              

                           
                           
                           	
                              
                              Scheduling: Plans the detailed production activities.

                              

                           
                           
                           	
                              
                              Implementation: Executes the production schedule.

                              

                           
                           
                           	
                              
                              Capacity Control: Monitors and adjusts production capacity as
                                 needed.

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Purchasing:

                        
                        
                        
                        
                           
                           	
                              
                              Shown at the bottom center, this block is responsible for acquiring the
                                 materials and services required for production.

                              

                           

                        
                        

                     

                  
                  
                  
                  Arrows indicate the flow of information and orders between these various components,
                     illustrating how they interconnect and contribute to the overall manufacturing process.
                     The left side of the diagram primarily deals with demand forecasting and management,
                     the
                     center with strategic and operational planning, and the right side with capacity
                     planning and control activities.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-22: Sales Increase Versus Cost Reduction Scenarios
[image: A table titled “Sales Increase Versus Cost Reduction Scenarios.” Go to long description for more details.]
                  
                  
                  The table provides the “As Is” results of $10,000 in
                     revenue and a gross profit margin of 10%. The table also presents two "To
                     Be" scenarios: a 10% increase in sales to 1,100 units, which increases
                     revenue to $11,000 and the gross profit margin to 13%, and a 10% reduction
                     in direct materials cost to $4.50 per unit while maintaining the same sales
                     volume of 1,000 units, which results in a gross profit margin of 15%. 

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-23: Contribution Margin Analysis for a Warehouse with Two Product Lines
[image: A table displays a contribution margin analysis for a warehouse with two product lines (A and B) and the overall total. The analysis compares key financial metrics, including revenue, variable costs, contribution margin, and net profit, with a scenario that eliminates Product Line B. Go to long description for more details.]
                  
                  
                  The table presents a detailed financial analysis of two product lines (A and
                     B) within a warehouse operation, alongside a combined total and a scenario
                     where Product Line B is eliminated. Key metrics analyzed include:

                  
                  
                  
                  
                     
                     	
                        
                        Revenue: Product Line A generates USD 1,000,000, while Product
                           Line B generates USD 500,000, leading to a total of USD 1,500,000. If
                           Product Line B is eliminated, the total revenue drops to USD
                           1,000,000.

                        

                     
                     
                     	
                        
                        Variable Cost of Goods Sold: Product Line A incurs USD 400,000,
                           and Product Line B incurs USD 250,000, totaling USD 650,000. Eliminating
                           Product Line B reduces this cost to USD 400,000.

                        

                     
                     
                     	
                        
                        Variable Gross Profit: Calculated by subtracting the variable
                           cost of goods sold from revenue, resulting in USD 600,000 for Product
                           Line A, USD 250,000 for Product Line B, and a total of USD 850,000.
                           Without Product Line B, the gross profit remains at USD 600,000.

                        

                     
                     
                     	
                        
                        Variable Direct Costs: These costs amount to USD 50,000 for both
                           product lines individually and total USD 100,000. Eliminating Product
                           Line B reduces this to USD 50,000.

                        

                     
                     
                     	
                        
                        Contribution Margin: Product Line A’s margin is USD 550,000, and
                           Product Line B’s margin is USD 200,000, for a total of USD 750,000.
                           Without Product Line B, the margin remains USD 550,000.

                        

                     
                     
                     	
                        
                        Fixed Direct Costs: These are USD 160,000 for Product Line A and
                           USD 70,000 for Product Line B, totaling USD 230,000. Eliminating Product
                           Line B results in USD 160,000 in fixed direct costs.

                        

                     
                     
                     	
                        
                        Net Segment Contribution: This metric is USD 390,000 for Product
                           Line A, USD 130,000 for Product Line B, and totals USD 520,000. It
                           remains USD 390,000 if Product Line B is eliminated.

                        

                     
                     
                     	
                        
                        Indirect Fixed Costs: USD 300,000 is the total indirect fixed
                           cost, which does not change with the elimination of Product Line B.

                        

                     
                     
                     	
                        
                        Net Profit: With both product lines, the net profit is USD
                           220,000. Eliminating Product Line B reduces this to USD 90,000.

                        

                     
                     
                     	
                        
                        Contribution Margin Ratio: This is 55% for Product Line A, 40%
                           for Product Line B, and 50% in total. It remains 55% without Product
                           Line B.

                        

                     
                     
                     	
                        
                        Net Segment Contribution Ratio: This is 39% for Product Line A,
                           26% for Product Line B, and 35% in total. It remains 39% without Product
                           Line B.

                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-26: Generic Business Strategies
[image: This diagram illustrates different types of competitive advantage strategies based on cost focus and differentiation focus. Go to long description for more details.]
                  
                  
                  The matrix has two columns and three rows, creating six sections:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Columns:

                        
                        
                        
                        
                           
                           	
                              
                              Left column: Cost focus

                              

                           
                           
                           	
                              
                              Right column: Differentiation focus

                              

                           

                        
                        

                     
                     
                     	
                        
                        
                        Rows:

                        
                        
                        
                        
                           
                           	
                              
                              Top row: Broad focus

                              

                           
                           
                           	
                              
                              Middle row: Best-cost provider

                              

                           
                           
                           	
                              
                              Bottom row: Niche focus

                              

                           

                        
                        

                     

                  
                  
                  
                  Sections:

                  
                  
                  
                  
                     
                     	
                        
                        Low-cost Provider: Intersection of cost focus and broad
                           focus.

                        

                     
                     
                     	
                        
                        Differentiation: Intersection of differentiation focus and
                           broad focus.

                        

                     
                     
                     	
                        
                        Best-cost Provider: Intersection of cost focus,
                           differentiation focus, and broad focus (center of the matrix).

                        

                     
                     
                     	
                        
                        Focused Low Cost: Intersection of cost focus and niche
                           focus.

                        

                     
                     
                     	
                        
                        Focused Differentiation: Intersection of differentiation
                           focus and niche focus.

                        

                     

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-28: Logistics Network Using Nodes and Links
[image: This graphic represents a logistics network using nodes and links. Go to long description for more details.]
                  
                  
                  The nodes are labeled with letters representing different types of facilities within
                     the supply chain:

                  
                  
                  
                  
                     
                     	
                        
                        A: Airport

                        

                     
                     
                     	
                        
                        S: Seaport

                        

                     
                     
                     	
                        
                        W: Warehouse

                        

                     
                     
                     	
                        
                        M: Market

                        

                     
                     
                     	
                        
                        P: Plant

                        

                     

                  
                  
                  
                  The diagram on the right shows the flow of goods between these nodes. Arrows indicate
                     the direction of movement from one node to another, representing the logistics links
                     in the network. For example, goods can move from the Plant (P) to the Warehouse (W),
                     and from there to the Market (M). Similarly, goods can move from the Airport (A) and
                     Seaport (S) to the Warehouse (W) and then on to the Market (M).

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-29: Mapping a Logistics System Using Nodes and Links (South Africa Example)
[image: This graphic illustrates a logistics network in South Africa using nodes and links. Read long description below.]
                  
                  
                  The nodes represent different types of facilities within the supply chain, which are
                     denoted by specific symbols:

                  
                  
                  
                  
                     
                     	
                        
                        A: Airport

                        

                     
                     
                     	
                        
                        S: Seaport

                        

                     
                     
                     	
                        
                        W: Warehouse

                        

                     
                     
                     	
                        
                        M: Market

                        

                     
                     
                     	
                        
                        P: Plant

                        

                     

                  
                  
                  
                  The map shows the geographical locations of these nodes across South Africa, with
                     arrows (links) indicating the flow of goods between them. For example, goods move
                     from
                     a plant (P) near Pretoria to various markets (M), warehouses (W), and other nodes
                     like
                     airports (A) and seaports (S).

                  
                  
                  
                  An additional annotation on the map highlights an “Opportunity for loaded backhaul,”
                     suggesting a potential optimization in the logistics process to reduce empty return
                     trips by carrying goods on the return leg of a journey. This optimization point is
                     located near the eastern seaboard.

                  
                  
                  
                  The map thus provides a visual overview of how different logistics facilities are
                     interconnected within the region and potential areas for improving efficiency.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-30: Relationship between Cost Terminology
[image: This graphic represents the relationship between different cost terms in a supply chain context, specifically illustrating how the Total Cost of Ownership is composed. Read long description below.]
                  
                  
                  The graphic is of a pyramid:

                  
                  
                  
                  
                     
                     	
                        
                        
                        Total Cost of Ownership (TCO): This is represented by the entire pyramid
                           structure.

                        
                        

                     
                     
                     	
                        
                        
                        Landed Cost: This is a subset of TCO, shown as a segment of the
                           pyramid.

                        
                        

                     
                     
                     	
                        
                        
                        Purchase Price/Production Cost: At the top of the pyramid, this
                           represents the initial cost of purchasing or producing the product. It is a part
                           of the landed cost and, in turn, part of the TCO.

                        
                        

                     

                  
                  
                  
                  The visual implies that TCO is the broadest measure of cost, which includes the
                     landed cost, and within that, the purchase price or production cost.

                  
                  
               
               Go to image in text.

               
            
            
            
               
               Exhibit 1-31: Total Cost of Ownership Comparative Example
[image: This table compares the Total Cost of Ownership (TCO) for four suppliers (A, B, C, and D) providing 3/8" Copper Tubing Type M, 10 feet long. It breaks down the landed costs and life-cycle costs (LCC) for each supplier, culminating in the TCO for each option. Read long description below.]
                  
                  
                  This table is a comparative analysis of the Total Cost of Ownership (TCO) for 3/8"
                     Copper Tubing Type M, 10 feet long, sourced from four different suppliers: A
                     (Brazil), B (Korea), C (China), and D (U.S.A.). The TCO is calculated by combining
                     landed costs and life-cycle costs (LCC).

                  
                  
                  
                  
                     
                     	
                        
                        
                        Landed Costs include the price per unit and inbound transportation.
                           Supplier C (China) has the lowest landed cost at USD 9.85, while Supplier D
                           (U.S.A.) has the highest at USD 11.411.

                        
                        

                     
                     
                     	
                        
                        
                        Life-Cycle Costs (LCC) cover various expenses such as contracting,
                           business unit purchasing, logistics administration, receiving, inspection,
                           internal and external quality costs, inventory carrying, accounts payable,
                           exchange rate factor, outbound transportation, and waste disposal.

                        
                        

                     

                  
                  
                  
                  Each supplier has a different combination of costs leading to different LCC totals.
                     For instance, Supplier B (Korea) has the highest LCC at USD 8.160, largely due to
                     a
                     significant exchange rate factor, while Supplier D (U.S.A.) has the lowest LCC at
                     USD 3.336.

                  
                  
                  
                  
                     
                     	
                        
                        Total Cost of Ownership (TCO) is the sum of landed costs and LCC.
                           Supplier D (U.S.A.) has the lowest TCO at USD 14.747, making it the most
                           cost-effective option, whereas Supplier B (Korea) has the highest TCO at USD
                           19.360.

                        

                     

                  
                  
               
               Go to image in text.
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Inventory carrying 1.200 1.600 1.650 0.08 |
Accounts payable 0.050 0.050 0.050 0.050
Exchange rate factor 0.057 2.000 0.003 0.000|
Outbound transportation 0.100 0.100 0.100 0.100
Waste disposal 0.054 0.054 0.054 0.054
Cost of external quality 0.068 0.064 0.062 0.080
Total LCC 5.844 8.160 5.893 3.336

TCO (Landed + LCC)

USD 16.844 USD 19.360 USD 15.743 USD 14.747
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