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         Module 2: Preparing for
            Supply Chain Transformation

         
         
         
         
            
            
            
            
            Module 2 in the APICS CTSC Learning System, “Preparing for Supply Chain Transformation,”
               provides a review of the portfolio or program planning processes that move from
               broad to specific goals and metrics, resulting in a detailed business case and a set
               of execution plans.

            
            
            
            This module has the following sections:

            
            
            
            
               
               
               	
                  
                  
                  Section A, “Select
                     Supply Chain Transformation Drivers,” covers the portfolio charter;
                     finalizing frameworks; analyzing the external landscape, industry, and
                     market; strategic imperatives; digitization; and setting superior,
                     advantage, or parity targets for major attributes and benchmarking against
                     them.

                  
                  

               
               
               
               	
                  
                  
                  Section B, “Assess
                     Supply Chain Current State,” applies supply chain standards to analyze
                     defects and gaps at the top strategic measurement level. It also covers
                     conducting supply chain maturity assessments and assessing transformation
                     readiness.

                  
                  

               
               
               
               	
                  
                  
                  Section C,
                     “Conceptualize the Future-State Supply Chain Operating Model,” is about
                     determining a balanced set of integrated future metrics and using them to
                     map the current state so the future state is like-to-like and then analyzing
                     defects.

                  
                  

               
               
               
               	
                  
                  
                  Section D,
                     “Identify Initiatives to Address Gaps,” is about finding solutions, scoping
                     them, aligning them to strategy, collecting data, sequencing, and
                     prioritizing.

                  
                  

               
               
               
               	
                  
                  
                  Section E,
                     “Initiate Transformation Work Streams and Projects,” starts with project
                     charters and a kickoff and then addresses plans for resources,
                     communication, change management, and stakeholder management.

                  
                  

               
               
               
               	
                  
                  
                  Section F, “Develop
                     and Iterate Preliminary Transformation Business Cases,” is about the
                     business case development process, quantifying value and ROI, determining
                     resources and funding, setting program KPIs, and crafting messages.

                  
                  

               
               
               
               	
                  
                  
                  Section G, “Perform
                     Post-Approval Tasks,” addresses assembling a project portfolio and setting
                     its scope; analyzing gaps in detail; brainstorming; validating costs,
                     schedules, resources, and KPIs; support systems; consulting partners; value
                     drivers; detailed financial assessments; and value propositions. Work is
                     done to finalize the business case and create a portfolio management
                     plan.

                  
                  

               
               

            
            

         
         
         
         
   
      
         
         
         
         Section A: Select Supply
            Chain Transformation Drivers

         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Create a portfolio
                     or program charter to authorize and guide the transformation

                  
                  

               
               
               
               	
                  
                  
                  Select a
                     transformation framework such as SCOR DS and consider how to use it with
                     other tools such as the Digital Capabilities Model (DCM) for Supply
                     Networks

                  
                  

               
               
               
               	
                  
                  
                  Perform
                     environmental scanning to understand the impact of macroeconomics, the macro
                     environment, and industry and market characteristics

                  
                  

               
               
               
               	
                  
                  
                  Use tools such as
                     STEEPLE (sociocultural, technological, economic, environmental, political,
                     legal/regulatory, and ethical) or PESTLE to assess external transformation
                     drivers

                  
                  

               
               
               
               	
                  
                  
                  Understand the
                     concept of digital supply chain transformation/Industry 4.0

                  
                  

               
               
               
               	
                  
                  
                  Consider and
                     balance transformation drivers, including the voice of the customer as well
                     as of the process, business, and employees, plus sustainability

                  
                  

               
               
               
               	
                  
                  
                  Assess current and
                     needed technology, including for big data, the internet of things, sensors,
                     telematics, decision support systems, artificial intelligence, cloud
                     computing, and blockchain

                  
                  

               
               
               
               	
                  
                  
                  Understand the
                     smart operations capability of the DCM for Supply Networks and its enabling
                     processes, including product life cycle management, ERP, advanced planning
                     and scheduling, automation, and more

                  
                  

               
               
               
               	
                  
                  
                  Understand the
                     power of digital supply chain control towers for customer and supplier
                     visibility and control

                  
                  

               
               
               
               	
                  
                  
                  Conduct supply chain maturity
                     assessments

                  
                  

               
               
               
               	
                  
                  
                  Determine desired digital
                     capabilities, other capabilities, processes, and supply chain
                     stability

                  
                  

               
               
               
               	
                  
                  
                  Assess readiness for transformation by
                     identifying common misalignments and red flags, noting any fundamental
                     changes that are needed for success.

                  
                  

               
               

            
            
            
            This section starts with a discussion of the
               portfolio charter, which signals the start of the detailed design work. This design
               work first considers what is driving the transformation and what tools or frameworks
               will be used to transform the supply chain. Market scanning is of paramount
               consideration because it is where you determine what capabilities will provide
               actual competitive advantage. Technology needs to enable the desired capabilities.
               We conclude this section with a discussion of areas of misalignment and red
               flags.

            
            

         
         
         
         
   
      
         
         
         
         Topic
            1: Create Portfolio Charter and Select Supply Chain Transformation
            Tools

         
         
         
            
            
            Here we discuss creating
               a portfolio charter and using SCOR DS along with the Digital Capabilities
               Model for Supply Networks.

            
            

         
         
         
         
         
            
            
            Create Portfolio
               Charter for Design Team and Core Steering Team

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  The charter is a necessary component for any project, portfolio, or program.
                  These terms are defined by the ASCM Supply Chain Dictionary as
                  follows.

               
               
               
               
                  
                  
                     Project
                     : An endeavor with a specific
                     objective to be met within predetermined time and dollar limitations
                     and that has been assigned for definition or execution.

                  
                  
                     Portfolio
                     : In project management, a
                     collection of projects that are grouped to facilitate management.
                     They are not necessarily interdependent.

                  
                  
                     Program
                     : In project management, a
                     coordinated set of related projects, usually including ongoing work.

                  

               
               
               
               Note that though these
                  terms are distinct, the charter generally fulfills the same requirement
                  for each.

               
               
               
               The creation of the
                  portfolio (or program) charter is the culmination of the activities and
                  decisions executed during the initial phases of work, when data
                  are gathered on the business context, the supply chain, and the
                  goals and objectives of the portfolio. The charter details the following
                  essential descriptions and expectations for the portfolio:

               
               
               
               
                  
                  
                  	
                     
                     
                     Provides the portfolio
                        team and all stakeholders with a full understanding of the scope
                        and objectives

                     
                     

                  
                  
                  
                  	
                     
                     
                     Details
                        the background and business need for the portfolio

                     
                     

                  
                  
                  
                  	
                     
                     
                     Helps
                        to align assumptions and expectations among the executive team,
                        executive sponsor, design teams, and associated shareholders

                     
                     

                  
                  
                  
                  	
                     
                     
                     Provides
                        a formal contract detailing the involvement of executive teams,
                        design teams, and shareholders

                     
                     

                  
                  
                  
                  	
                     
                     
                     Details the improvement
                        program scope, performance metrics, schedule, activities, deliverables,
                        resources, and expected benefits

                     
                     

                  
                  

               
               
               
               The portfolio charter
                  is a living document; it may be altered during the course of the portfolio
                  due to decisions that affect scope, schedule, or cost. Changes should
                  be carefully documented in accordance with the change management
                  process, using agreed-upon nomenclature.

               
               
               
               Though portfolio charters may use commonly
                  accepted organizations and formats and may employ common tools (i.e.,
                  Gantt charts), each will be unique based on the needs of the portfolio.

               
               
               
               As mentioned elsewhere,
                  the decision to approve or reject a portfolio is up to the executive
                  sponsor. The creation (and approval) of the portfolio charter is
                  the first task in the second phase of the supply chain transformation
                  process road map, as shown below. Subsequent steps discussed in
                  this module are also shown.

               
               
               
               
                  
                  
                  	
                     
                     
                     Create the rationale
                        and urgency for supply chain transformation.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Prepare
                        for supply chain transformation.

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Develop
                              a project portfolio charter and hold a kickoff.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Scan
                              the market for transformation drivers, including market changes, technological
                              advancements, and societal environment (social imperatives such as
                              sustainability) versus task environment (all external stakeholders).

                           
                           

                        
                        
                        
                        	
                           
                           
                           Assess
                              the supply chain current state, analyze gaps, and do maturity assessments.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Develop
                              a new set of metrics for both as-is and to-be measurement, map as-is processes,
                              and model/analyze alternatives.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Identify
                              transformation initiatives, collect data, and set priorities.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Create
                              portfolio plans (e.g., resources, governance), a project portfolio
                              road map, and a detailed business case that aligns with corporate
                              strategy and presents estimated project budgets.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Draft
                              execution plans and prioritize projects in the portfolio.

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Execute
                        the supply chain transformation.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Review
                        the supply chain transformation.

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Using SCOR
               DS and DCM for Supply Networks as Complementary Implementation Tools

            
            
            
            
            
               
               
               
               
               To achieve supply chain
                  transformation (regardless of the model used), knowledge of the
                  tool’s elements is not enough. Success with any model relies on
                  application, including the use of various change and project management
                  techniques. Without proper application, each tool is just a set
                  of definitions and concepts.

               
               
               
               
                  
                  Deeper
                  understanding of how to apply tools allows supply chain transformation projects
                  to customize elements from various tools to suit one’s needs and
                  to find ways to generate synergy from combining tools. One powerful
                  combination may arise from using the SCOR DS framework and the Digital
                  Capabilities Model (DCM) for Supply Networks to define advanced
                  supply chain capabilities and where they fit into to-be process
                  maps.

               
               
               
               The Digital Capabilities Model
                     (DCM) for Supply Networks is defined by the ASCM Supply Chain
                     Dictionary as follows:

               
               
               
               
                  
                  A
                     reference model for supply chain professionals to guide the development
                     of digital supply networks. The model is designed in a relational
                     manner to help envision and then build the digitally enabled capabilities
                     required to transform linear supply chains into a set of dynamic
                     networks.

                  

               
               
               
               
                  The
                  DCM helps translate a supply chain into a holistic network view
                  that focuses on the interconnectedness between its six level 1 capabilities
                  and the flow of information across these capabilities, as shown
                  in Exhibit 2-1.

               
               
               
               
                  Exhibit 2-1: Digital Capabilities Model for Supply Networks[image: ../images/CTSCgraphic2a-09.png]
               
               
               
               
               Each level 1 capability
                  has a set of associated level 2 capabilities, as shown Exhibit 2-2.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 2-2: DCM Level 1 and Level 2 Capabilities
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Level
                                    1 Capability

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Associated
                                    Level 2 Capabilities

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Connected
                                       Customer. This is about creating a seamless customer experience
                                    throughout the customer life cycle, which ranges from inspiration
                                    at the beginning of the model to service at the end of the model.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Connected
                                          Field Services

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Customized
                                          Experience

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Customer
                                          Management

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Frictionless
                                          Ordering

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Product
                                       Development. This is about optimizing product life cycle management
                                    using proactive planning and emerging technologies.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Digital
                                          Development

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Product
                                          & Portfolio Management

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Product
                                          Platform Architecture & Systems Engineering

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Configuration
                                          Management

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Product
                                          Development Collaboration

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Synchronized
                                       Planning. This is about making planning significantly more efficient
                                    by leveraging human and process capabilities like information sharing.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Inventory
                                          and Supply Optimization

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Enterprise
                                          Business Plan Reconciliation

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Supply
                                          Network Design

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Portfolio
                                          Life Cycle Planning

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Demand
                                          Planning and Management

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Responsive
                                          Demand-Supply Matching (RDSM)

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Intelligent Supply. This is
                                    about leveraging emerging technologies to reduce costs.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Invoice
                                          and Payments Processing

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Supplier
                                          Collaboration

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Intelligent
                                          Supply Analytics

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Category
                                          Management

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Source
                                          Execution

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Digital
                                          Contract Management

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Procurement
                                          and Compliance

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Smart Operations. This
                                    is about bringing operations into the digital transformation by increasing
                                    connectivity, agility, and proactivity.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Operations
                                          Strategy

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Augmented
                                          Workforce

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Total
                                          Operations Synchronization

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Agile
                                          Operations Execution

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Efficient
                                          Operations Support

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Operations
                                          Command Center

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Dynamic
                                       Fulfillment. This is about providing speed and agility to order
                                    fulfillment to increase customer service.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Adaptive
                                          Network Response

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Efficient
                                          Transportation Operations

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Automated
                                          Fulfillment Signals

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Chain
                                          of Custody and Integrity

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Omnichannel
                                          Order Fulfillment

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Efficient
                                          Warehouse Operations

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Optimal
                                          Path Selection

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               Rather than focusing
                  on the linear relationships of a traditional supply chain, the capabilities
                  in this model are presented as a network. This shows how the capabilities are
                  interrelated and how a digitized supply chain no longer needs to
                  be linear in every case but could use various enabling processes
                  (including emerging technologies) to skip some processes or do them
                  in a different order. For example, 3D printing can skip the source
                  process or sensor-driven replenishment can directly feed data into
                  the plan process.

               
               
               
               Each of the level 2
                  capabilities is related to other level 2 capabilities, separated
                  into input and output relationships; these are further categorized
                  as being high, medium, or low and occurring ad hoc, structured,
                  daily, or more frequently (if applicable). Due to the highly dynamic
                  and interrelated structure, exploration of the model is best done through
                  the DCM website.

               
               
               
               Let’s walk through
                  part of this site. At dcm.ascm.org, click Dynamic Fulfillment in
                  the graphic showing the six capabilities in a circle. Its subsets
                  appear. Now click one of the level 2 capabilities, for example,
                  Automated Fulfillment Signals. Note also how this level is where
                  the mind map relationships are revealed. On the screen, there is
                  an Input tab and an Output tab. On the Output tab, numerous level
                  2 capabilities from other level 1 capabilities are shown as capabilities
                  that rely on automated fulfillment. One output for automated fulfillment
                  signals is frictionless ordering, a Connected Customer capability.
                  Next, click the Input tab to see what capabilities help enable automated
                  fulfillment signals. Also, see the sidebar on the right. This mind
                  map view can be filtered by the strength of the relationship (high,
                  medium, low) and by the output frequency (daily or more frequent,
                  structured cadence, ad hoc). Try a few different filters.

               
               
               
               Also note that each
                  capability has a definition and that there is a link to read more about
                  a given capability. For example, in the Learn More link for automated
                  fulfillment signals, note that there is an overview, a rationale
                  for using the capability, drivers of change, an example, technology
                  enablers, various capability maturity level descriptions (from ad
                  hoc, typical, advanced, and leading), how it relates to the level
                  1 capability, how it impacts digital disciplines (sense, respond,
                  collaborate, and optimize), and the metrics that can be used to
                  measure the impact of this capability.

               
               
               
               This model integrates
                  well with SCOR DS. The orchestrate process of SCOR DS links to all
                  of these capabilities, and it is the only SCOR DS process that maps
                  to Product Development. Plan maps to Synchronized Planning, order
                  maps to Connected Customer, source maps to Intelligent Supply, transform
                  maps to Smart Operations, and both fulfill and return map to Dynamic
                  Fulfillment.

               
               
               
               SCOR DS helps identify
                  and define the supply chain in its as-is state. It also identifies how
                  to build the interconnections that serve as the foundation of DCM.
                  Use of these tools together can also help organizations map out
                  and execute necessary project and change management tasks, because
                  design teams will have a better idea of how one change will impact
                  other areas.

               
               
               
               For example, SCOR DS
                  can be used to map out the processes that would use automated fulfillment
                  signals. These automated fulfillment signals might be mapped out
                  as custom SCOR DS level 4 processes. This process would be done
                  after mapping these processes initially only at levels 1 through
                  3 using SCOR DS standard processes. In this way, elements of both
                  SCOR DS and DCM may be combined.

               
               
               
               
                  
                  Finalize Selection of Other Tools in
                     Supply Chain Transformation

                  
                  
                  
                  
                  
                     
                     Success in supply
                     chain transformation requires identifying the right tools to leverage, gaining
                     approval for their use, helping teams get skill in these tools,
                     and determining how to combine elements from the tools to create
                     a custom solution for the transformation.

                  
                  
                  
                  In addition to using primary transformation
                     tools such as SCOR DS and DCM for Supply Networks, the design team
                     will need to select other tools to use in the transformation. The
                     tools selected will vary widely and will depend on the needs of the
                     organization and the transformation scope. For example, for organizations
                     looking to incorporate sustainability goals into their supply chain,
                     ASCM Enterprise Standards for Sustainability could be selected.
                     Similarly, Gartner’s Maturity Model for Manufacturing Operations
                     could be heavily relied upon in organizations needing to improve
                     their manufacturing maturity.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic
            2: Supply Chain Transformation Drivers

         
         
         
            
            
            
               
               Here we discuss
               environmental scanning, macroeconomics, industry and market characteristics,
               and the use of environmental scanning tools such as STEEPLE or PESTLE/PESTEL.

            
            

         
         
         
         
         
            
            
            Environmental
               Scanning

            
            
            
            
            
               
               
               
               
               Change may be driven by
                  any number of factors. Political instability (and resultant trade
                  wars/loss of trade agreements), war, climate change, technology,
                  demand for highly flexible work arrangements, and social media are
                  some examples of the factors driving change. The world is becoming
                  more volatile, uncertain, complex, and ambiguous (VUCA). Transformation
                  may be needed to help an organization to have the agility and resilience
                  to continue existing operations profitably regardless of such events.
                  If changes result in a need to adapt to a new environment to survive
                  or thrive, a transformation to a new strategy and form of operations
                  may also be necessary.

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

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

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        industry (e.g., major rivals, competitive activity, regulatory landscape)
                        and market (e.g., customer wants, demand levels, trends), in order
                        to better understand the major actors and their characteristics,
                        dynamics that affect competition in the industry, opportunities,
                        and requirements for competition.

                     
                     

                  
                  

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

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

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

                  

               
               
               
               No matter the engine driving
                  the change in the environment that supply chains exist in, it is
                  important to identify changes accurately and adapt to them rapidly,
                  or the organization itself may be at risk.

               
               
               
               Note that none of the
                  external/macroeconomic drivers exist independently. Any given factor
                  may relate to more than one category. Not only that, but the relationships between
                  factors will vary depending on the scenario and region, country,
                  and/or industry. Exhibit 2-3 shows
                  various relationships that may exist between drivers. These relationships
                  are for illustration purposes and should not be considered to be exhaustive.

               
               
               
               
                  Exhibit 2-3: Macroeconomic and External Factor Relationship Web[image: ../images/CTSCgraphic2a-04.png]
               
               
               
               
               
                  
                  Macroeconomics
                     and the Macro Environment

                  
                  
                  
                  
                  
                  
                  
                  
                     
                     
                     Macroeconomics may be defined as the analysis of supply and demand in
                     aggregate and the collective behavior of economic actors across an entire economy.
                     A given economy
                     could be defined by region, nation, international region, or the entire world. Macroeconomics
                     helps
                     analyze the forces influencing the economic cycle (periods of growth and recession).

                  
                  
                  
                  Macroeconomics relates to the macro environment
                     , which the ASCM Supply Chain Dictionary defines as “the environment external to a business including
                     technological, economic, natural, and regulatory forces that marketing efforts cannot
                     control.”
                     While an organization’s macro environment includes external influences on strategy
                     that can only be
                     understood, not controlled, the organization can shape itself or its products and
                     services over time
                     in reaction to or in anticipation of a given environment. This can take the form of
                     continuous
                     improvement or transformation, depending on the degree of change needed and the urgency
                     of the
                     change time frame.

                  
                  
                  
                  Traditional macroeconomic drivers include currency
                     fluctuations and supply and/or demand shocks.

                  
                  
                  
                  
                     
                     Currency fluctuations may occur as inflation or deflation or through changes
                     in currency exchange rates. Inflation is defined in the Dictionary as “an ongoing rise in the overall level of prices.” Deflation is the opposite—it is an ongoing decrease in the overall
                     level of prices. These changes affect the overall purchasing power of money, with
                     inflation driving
                     a reduction in purchasing power, resulting in a reduced ability to acquire goods and
                     services for
                     the same price as was possible at a prior point in time. Deflation increases purchasing
                     power, but
                     sellers may be distressed.

                  
                  
                  
                  Demand and supply shocks are sudden surges or
                     collapses in either the demand for or supply of goods or services. They may arise
                     for any number of
                     reasons, including economic cycles of growth or recession, but may also be due to
                     shorter-term or
                     localized events (e.g., the 2021 Suez Canal blockage by the Ever
                        Given containership). These shocks can have both positive and negative effects, and the
                     effects
                     may arise at the same time and affect various economies in different ways. Failure
                     to adequately
                     account for potential demand shocks leads to forecasting errors, creating and exacerbating
                     negative
                     effects across supply chains. For example, the widespread work-from-home trend brought
                     on by
                     COVID-19 has become a demand shock in the commercial real estate sector as many organizations
                     have
                     decided not to renew leases.

                  
                  
               
               
               
               
                  
                  Industry Characteristics

                  
                  
                  
                  
                  
                     Risks to supply chain operations
                     vary based on a variety of characteristics, including the industry
                     or industries in which the supply chain operates. As a result, different strategies
                     may be useful to improve resilience. The determining characteristics
                     may arise due to differences in the following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Product characteristics. For
                           example, products that are perishable and/or more vulnerable to
                           factors such as temperature and humidity (such as food and pharmaceuticals)
                           may require more precise and timely control than those that are not.
                           In another example, products that are easily counterfeited or that
                           require high-quality materials are at higher risk than those that
                           do not have those characteristics.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Manufacturing and production processes. For
                           example, a supply chain for fresh produce is likely to be more locally
                           grounded (and, when not, can draw on supply from multiple regions,
                           averting damage due to crop failures or other interruptions) and
                           may be distributed more directly across a distributed supply chain
                           network without consolidation at specific, centralized facilities.
                           In contrast, a supply chain for processed foods requires uninterrupted
                           streams of raw materials to be routed into centralized manufacturing
                           facilities. A disruption of supply of any of the necessary materials
                           or at the manufacturing facility itself can disrupt the entire supply
                           chain for a product.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Lean versus resilient supply chains. Lean
                           supply chains that minimized inventory using just-in-time systems
                           and that partnered with fewer but more trusted suppliers were an
                           ideal in many industries until recently. The pandemic and other
                           disruptive events have revealed that these models have a higher
                           risk of significant disruption than previously acknowledged. Working
                           with more suppliers increases the risk of some disruption (more
                           chances for failure) but lowers the risk of significant disruption
                           (more network alternatives). Similarly, having a diversified global
                           sourcing footprint increases the risk of some disruption but reduces
                           the risk of serious disruption. Organizations can still use lean
                           models but may want to add resilience, such as by holding safety
                           stocks in strategic locations as a decoupling point or digitizing
                           the supply chain to position inventory responsively.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Customer bases. Industries
                           where products evolve rapidly, have short life spans, and/or cater
                           to individual customers (such as consumer electronics like cell phones)
                           will have different driving characteristics than those that manufacture long-life-span,
                           slowly evolving products that cater to large organizations for bulk orders
                           (such as airplane manufacturing).

                        
                        

                     
                     

                  
                  
                  
                  Even within an industry, the industry subset
                     should be considered, such as for perishable versus processed foods.
                     Additionally, industries may change over time as market forces and
                     technology drive changes. For example, the creation and adoption of
                     cloud computing has enabled enhanced collaboration between companies
                     and throughout supply chains by removing up-front investment costs
                     for collaboration.

                  
                  
                  
                  In
                     order to remain competitive, organizations must adapt to changing
                     conditions within their industry and market or risk losing competitive
                     advantage.

                  
                  
               
               
               
               
                  
                  Market Characteristics

                  
                  
                  
                  
                  
                     In
                     order to succeed, supply chains must be set up and run to support
                     the organization’s strategy. That strategy should align to the market
                     in which the organization operates. Differences in market characteristics
                     require different approaches and capabilities.

                  
                  
                  
                  Market characteristics
                     may change due to many reasons, including

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Market
                           condition changes, such as decreased consumer spending capabilities

                        
                        

                     
                     
                     
                     	
                        
                        
                        Disruptive
                           technologies, such as electronic delivery

                        
                        

                     
                     
                     
                     	
                        
                        
                        New
                           targeted markets and product offerings, such as expansion into a
                           new country

                        
                        

                     
                     
                     
                     	
                        
                        
                        New
                           competition in the market, such as an organization that is offering
                           a new value proposition to your customers

                        
                        

                     
                     
                     
                     	
                        
                        
                        Streamlining
                           operations after a merger or acquisition, such as removing redundancies
                           and integrating similar service between two merging companies.

                        
                        

                     
                     

                  
                  
                  
                  One example of a market
                     characteristic change that affected supply chains is retailers’ change
                     in focus from fulfilling inventory demands at retail locations to
                     fulfilling direct customer orders. This trend began well prior to
                     but was accelerated by the COVID-19 pandemic. Retailers that do
                     not embrace this focus find themselves disadvantaged, as customer
                     expectations have grown to expect this flexibility from wherever
                     they shop. This has triggered a focus on fast, nimble supply chains
                     with enhanced visibility and communication in order to meet customer
                     demands rapidly and accurately. Some disintermediation may occur
                     to eliminate less nimble entities.

                  
                  
                  
                  Aligning to market characteristics may
                     enable the use of shared supply chain assets between organizations—even
                     between industry competitors. This applies across multiple supply
                     chain areas, from bulk shipments to freight, warehousing, and delivery/courier
                     services. The sharing of assets has caused what has been referred
                     to as “uberization” of the supply chain, where shared assets are
                     used to increase utilization rates while driving down overall costs
                     per unit by eliminating waste associated with unused capacity.

                  
                  
                  
                  When sharing services,
                     an organization may be responsible for releasing capacity and organizing
                     short- and long-term schedules for assets that they do not actually
                     own. This could be a formal collaboration agreement, a virtual supply
                     chain entity, a channel master–driven solution, or a joint venture
                     such as a nonprofit coordinator entity owned by its constituents.
                     Shared services may also be used in addition to traditional supply
                     chain services, providing organizations with flexibility to deal
                     with unplanned surges in supply and demand.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Environmental
               Scanning Tools

            
            
            
            
            
               
               
               
               
               
                  
                  Many tools are
                  available to analyze the various factors that may drive change through a
                  supply chain. Crafting and Executing
                     Strategy discusses a number of industry analysis tools or frameworks
                  that provide a structure for gathering industry knowledge that could
                  affect an organization’s strategic course. Key scanning tools include
                  STEEPLE or PESTLE (or PESTEL), discussed below. Other environmental scanning
                  tools help complete environmental scanning of the following:

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

                     
                     

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

                     
                     

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

                     
                     

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

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            STEEPLE and PESTLE/PESTEL Analyses

            
            
            
            
            
               
               
               
               
               
                  STEEPLE analysis is
                  an external factors analysis tool. As shown in Exhibit 2-4, STEEPLE
                  stands for sociocultural (or social), technological, economic, environmental, political,
                  legal/regulatory, and ethical.

               
               
               
               
                  Exhibit 2-4: STEEPLE Analysis[image: ../images/CTSCgraphic2a-03.png]
               
               
               
               
               
                  
                  
                  STEEPLE analysis
                  is very similar to a tool that is well known in supply chain management—PESTLE
                  analysis (alternately, PESTEL analysis)—except that STEEPLE analysis
                  also includes ethical factors. Variations in the PESTLE factor names
                  exist, but the underlying principles are the same. Here we use the
                  version in the definition of PESTLE
                     analysis from the ASCM Supply
                     Chain Dictionary:

               
               
               
               
                  
                  An
                     analysis of the political, economic, social/ethical, technological,
                     legislative, and environmental factors in the external environment
                     of an organization that can affect performance. This analysis often
                     is used in conjunction with a SWOT (strengths, weaknesses, opportunities,
                     threats) analysis. It aids organizations in determining the environment
                     in which they operate.

                  

               
               
               
               Note that SWOT analysis
                  was addressed in Module 1.

               
               
               
               Many organizations
                  are starting to use the alternate STEEPLE analysis due to the need to
                  understand the impact of ethics (which includes governance, sustainability,
                  and social responsibility). While PESTLE also has a social/ethical
                  area and therefore also considers ethics, separating out ethics
                  adds weight to this category. Ethics is always important, but it
                  can be particularly critical in industries such as healthcare, technology,
                  and manufacturing.

               
               
               
               STEEPLE factors are
                  the assumptions, or “givens,” that a strategy must consider. The organization
                  cannot change this reality, so it must become more resilient/agile
                  in it to enable continuing its current business processes or otherwise
                  adapt itself to the change (e.g., new strategy). However, not every
                  STEEPLE event in the external environment is relevant. The organization
                  must focus on those environmental factors that are strategically
                  relevant to it, meaning that it should focus on elements likely
                  to have a big impact on the organization and its strategy. In other
                  words, a strategy needs a plan for how it will adapt to or leverage
                  the things it cannot control. Some environmental forces are danger
                  signs that may redirect strategic planning; some are risks or uncertain
                  conditions that the strategy must plan to address; others represent opportunities
                  that the strategy may be designed to capture.

               
               
               
               Due to the significant
                  overlap between STEEPLE and PESTLE, the discussion of each factor
                  that follows could apply to PESTLE/PESTEL analysis just as easily
                  as STEEPLE analysis.

               
               
               
               
                  
                  Sociocultural
                     Factors

                  
                  
                  
                  
                  
                     The
                     sociocultural (or social) dimension of a STEEPLE analysis includes
                     data about demographics, values, and preferences. Demographic data
                     include information such as age and gender distribution in a population,
                     the geographic distribution of the population (e.g., urban versus
                     rural), education level, disease rates, and the birth rate. Values
                     and preferences capture information about a population’s behaviors
                     and priorities—for example, a common desire to improve one’s condition
                     through education or a growing aversion to certain types of unhealthy
                     foods. The organization may need to evaluate its product portfolio.

                  
                  
                  
                  Changing population
                     demographics can drive macroeconomic changes. Depending on the region
                     under examination, changes caused by aging populations and so on
                     may have major and ongoing effects. Populations that are increasingly
                     consolidating in urban areas also affect demand patterns, supply
                     chain routing, and production capabilities for various goods and
                     services. Work-from-home trends are another example of a sociocultural
                     factor to consider.

                  
                  
                  
                  
                     
                     
                     
                        
                        Pandemics
                        

                     
                     
                     
                     
                     A pandemic could be
                        considered an environmental disaster, but the responses to it are sociocultural
                        and political. The COVID-19 pandemic proved that pandemics are a serious
                        threat to supply chains worldwide. The pandemic affected various
                        populations in waves, which led to corresponding changes in both
                        supply and demand across various industries and at various times.
                        Demand for essential items and for those items needed to help prevent
                        the spread of infection and enable remote work rose dramatically,
                        while demand for nonessential items and tourism was hard hit. Governments
                        restricted exports of some essential items. Retailers embraced home delivery
                        of goods and online sales rose, increasing demand for couriers and transportation
                        services.

                     
                     
                     
                     Importantly,
                        these supply and demand variations hit different supply chains at different
                        times. Some supply chains were resilient to the stress, while others
                        failed to meet the challenges. In addition to highlighting the clear
                        need to create resilient and responsive supply chains, the pandemic
                        and subsequent challenges drew attention to the importance of visibility
                        throughout all areas of a supply chain. They also highlighted the
                        importance of having local manufacturing capability for high-importance
                        products.

                     
                     
                  
               
               
               
               
                  
                  Technological
                     Factors

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

                  
                  
                  
                  Technology can reinvigorate a declining
                     industry (e.g., robotics in automotive manufacturing) or create
                     entirely new ones (e.g., cell phone manufacture and services). Technology
                     can also disrupt some businesses—for example, physical retailers,
                     which are losing sales to online retailers, or hotels, which are
                     facing competition from peer-to-peer networks (e.g., Airbnb). Businesses
                     need to adapt.

                  
                  
                  
                  Technology
                     affects the available customer base and the capabilities of organizations
                     to fulfill demand worldwide through better communication, and it
                     enables faster and more efficient order fulfillment over a larger
                     geographical area.

                  
                  
                  
                  Technology
                     also affects labor availability through the use of remote communication, allowing
                     workers to continue the work-from-home trend and to also seek employment
                     over a much larger area than was previously possible. As a result, organizations
                     have encountered a much more competitive talent market, where they must
                     meet or exceed the compensation levels of much more distant markets
                     to employ quality candidates. The resulting increased labor cost
                     affects supply chains worldwide and requires organizations to recalculate
                     benefit-cost analyses that created the foundation for their labor
                     strategies.

                  
                  
                  
                  Technology
                     has provided consumers with transparency in the product sourcing,
                     labor, and environmental practices of organizations. Organizations
                     that have outsourced work to foreign countries in an effort to reduce
                     costs may have encountered criticism over both their decision to
                     abandon domestic facilities (layoffs harm communities and regions)
                     and the working conditions that foreign workers are subject to.

                  
                  
                  
                  
                     
                     
                     
                        
                        Cyber Threats
                        

                     
                     
                     
                     
                     Technology has created
                        a new category of risks: cyber threats. Cyber threats can also be
                        considered political (state-sponsored) as well as sociocultural
                        (social engineering) forces. The same technology that provides visibility
                        and creates efficiencies throughout the supply chain also increases
                        cyber risk. The larger and more complex a supply chain is, the higher
                        the risk is. In many cases, the overall supply chain is only as resilient
                        to attack as its weakest node. A hacker gaining access to one system
                        can then potentially gain deeper access into the systems of other
                        organizations that are networked together by posing as that trusted
                        partner.

                     
                     
                     
                     Threats
                        are posed by hackers and their release of malware, ransomware, and
                        other cyber threats. These threats may be from criminal organizations
                        or national governments and/or their proxy agencies as part of their
                        overall military capabilities.

                     
                     
                     
                     Cyber threats don’t always rely on technology-driven
                        intrusions. Many threats manifest through social engineering, whereby
                        criminal entities try to steal required credentials for system access
                        from employees through scams and other methods. Disgruntled employees
                        pose another threat, as they may choose to sell data or access (or
                        publicly release secret information) out of anger or for financial
                        purposes.

                     
                     
                  
               
               
               
               
                  
                  Economic
                     Factors

                  
                  
                  
                  
                  
                     The economic conditions
                     of an area can be read through indicators such as the gross domestic
                     product, employment levels, family or disposable incomes, and interest
                     or currency exchange rates. Macroeconomic conditions include trends,
                     such as inflation and deflation or growth and recession. Macroeconomics
                     is addressed more elsewhere.

                  
                  
                  
                  The significance of economic data from
                     a STEEPLE analysis can vary for different organizations. During
                     an economic slowdown, for example, consumers may not feel confident
                     enough to buy new cars. This may be bad news for the auto industry. However,
                     their auto parts aftermarket may see growth as consumers postpone
                     vehicle replacement.

                  
                  
               
               
               
               
                  
                  Environmental
                     Factors

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

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

                  
                  
                  
                  Consumers are increasingly attuned to environmental
                     practices; this attention applies both to materials sourcing and
                     pollution/waste generation associated with the entire product life
                     cycle. In some areas such as the European Union, this even includes regulations
                     for the environmentally safe disposal of certain products by the manufacturer
                     at their end of life. The circular supply chain complicates supply
                     chain operations and requires robust reverse supply chain operations.

                  
                  
                  
                  
                     
                     
                     
                        
                        Environmental Disasters
                        

                     
                     
                     
                     
                     Environmental disasters
                        are often sudden and unpredictable in terms of scale, location,
                        and effect. They include things like earthquakes, volcanic eruptions, tsunamis,
                        wildfires, hurricanes, droughts, floods, and blizzards. The effects
                        may be relatively short in duration or have effects that last for
                        years. With some exceptions (for example, the use of levees and
                        dams to control the release of flood waters), the initial event
                        is outside of human influence.

                     
                     
                     
                     The same type of disaster may affect supply
                        chains differently depending on their global location. Disasters
                        that occur in upstream locations may drive changes worldwide due
                        to loss of production and distribution capabilities, causing financial losses
                        spread out over a large geographic area. Disasters in downstream
                        locations may lead to more localized effects, with highly focused
                        and acutely costly impacts.

                     
                     
                     
                     With unpredictable locations and infrastructure
                        effects, these threats drive the creation of robust, diversified,
                        redundant, and/or agile supply chains to respond to disruptions
                        while minimizing organizational risk and losses.

                     
                     
                  
               
               
               
               
                  
                  Political
                     Factors

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

                  
                  
                  
                  An international
                     nonprofit relief organization can serve as example of setting strategy to
                     account for political factors. The organization must consider the
                     attitude of a government toward the presence of relief organizations
                     in the country, the risks of a sudden change in government or a
                     period of unrest, corruption risk, and the need to cultivate influence
                     with key people in order to operate there.

                  
                  
               
               
               
               
                  
                  Legal
                     and Regulatory Factors

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

                  
                  
                  
                  International actions
                     and national laws and regulations are not only a risk to supply chain
                     operations; they are also an opportunity. Laws and regulations that
                     may alter or change supply chain operations can help create a stable
                     and predictable environment necessary for the creation and improvement
                     of complex and stable supply chains. Organizations that navigate
                     these forces the most efficiently can have an advantage.

                  
                  
                  
                  Legal and regulatory
                     external drivers are discussed here, starting with international drivers
                     such as trade agreements, trade wars, and tariffs, followed by a
                     discussion of the impact of national laws and regulations on specific
                     industries.

                  
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        International Drivers
                        

                     
                     
                     
                     
                     
                     
                     
                     
                     Supply chain transformation
                        drivers may take the form of international drivers that are partly
                        political and partly legal/regulatory in nature. This includes the
                        creation of, entrance into, withdrawal from, or termination of international
                        trade agreements. Major changes to trade agreements may be infrequent
                        compared to other drivers, but they may result in significant and
                        wide-reaching changes to supply chains.

                     
                     
                     
                     
                        
                        Trade wars involve a nation
                        using or increasing tariffs (taxes) on specific imports from specific
                        origins as a political tool, which is typically followed by an escalating pattern
                        of similar responses from the other nations. Trade wars may significantly change
                        the cost of materials, even to the point at which entire supply
                        chains need to be rerouted.

                     
                     
                     
                     Governments
                        may create regulations or other restrictions that limit international trade.
                        These non-tariff barriers may be created for many competitive/geopolitical reasons,
                        including consumer safety or national interest. Governments may
                        also provide subsidies to organizations operating within the country
                        or protect industries from external interference through anti-dumping
                        measures. For example, masks needed during the COVID-19 pandemic
                        were no longer being exported from China and it took time for other
                        countries to develop their own production. In another example, to
                        gain tax-advantaged status, a government may require that a given
                        percentage of a product be made up of parts from that country. A
                        government may also require certain labeling and production, transportation,
                        and storage standards related to product safety.

                     
                     
                     
                     Governments may work
                        to protect international trade using free trade zones (FTZs) or
                        bonded logistics parks that help avoid or delay certain taxes. They
                        also develop international agreements for protection against theft,
                        smuggling, counterfeits, and terrorism, such as the U.S.-led Customs-Trade
                        Partnership Against Terrorism (C-TPAT).

                     
                     
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        National Laws
                           and Regulations
                        

                     
                     
                     
                     
                     
                     
                     National laws and regulations
                        influence and alter nearly every industry in one form or another.
                        Changes in laws and regulations may significantly alter the environment
                        in which a supply chain operates, affecting supply, demand, cost,
                        profitability, or even the ability to operate in a given location.

                     
                     
                     
                     Consider the case
                        of a motorcycle manufacturer. Leaders will be alert to possible changes
                        in regulations that affect engine emissions or engine fuel efficiency.
                        These will directly affect the company’s products. Some products
                        may need to be redesigned, but ones that already comply with the
                        new regulations may offer a competitive advantage.

                     
                     
                     
                     Supply chains rely
                        on government-created, -maintained, and -owned infrastructure worldwide;
                        these infrastructure assets are subject to regulation. Examples
                        include environmental regulation limits on where and/or when a given
                        type of transportation vehicle may operate in the form of gross
                        weight limits and/or route and time-of-day restrictions for trucks.

                     
                     
                     
                     Government responses
                        to climate change, natural disasters, conflicts, trade wars, inflation,
                        and so on may also have significant effects on a supply chain. Governments may
                        alter laws or regulations or even seize assets or goods. (This is
                        called sovereign risk.) In the immediate aftermath of major events,
                        governments may also ask or require organizations to provide assistance
                        with moving goods using their supply chain to reach affected areas.

                     
                     
                     
                     Another legal driver
                        pertains to avoiding abuses of worker classification (for example, self-employed/owner-operator/contractor
                        without benefits versus employee with benefits) and rights regarding
                        union membership and collective actions (for example, strikes and
                        work stoppages). Strikes and work stoppages even in distant ports
                        may cause major disruptions worldwide, leading to delays and product
                        shortages. Switching to alternative routings may require advance
                        planning and could still significantly increase cost and delivery
                        time.

                     
                     
                     
                     Regulations
                        against corruption and bribery help create a stable environment
                        for supply chains to develop and prosper. Though protections from
                        these types of risk may be strong in some countries, it is important
                        to note that as supply chains move into areas of the globe that
                        are less developed, they may encounter increasing levels of risk.

                     
                     
                  
               
               
               
               
                  
                  Ethical Factors

                  
                  
                  
                  
                  
                     Ethical factors include business ethics,
                     good governance, ethical sourcing, social responsibility, moral
                     standards, accountability, and sustainability.

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

                  
                  
                  
                  Sustainability considerations
                     apply differently across the entire supply chain and product life
                     cycle. Examples include the following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Materials
                           sourcing—safe mining practices, use of renewable packaging

                        
                        

                     
                     
                     
                     	
                        
                        
                        Product
                           design—use of renewable/recyclable materials within the product
                           or avoiding use of “forever” chemicals

                        
                        

                     
                     
                     
                     	
                        
                        
                        Production—use
                           of renewable energy during the manufacturing process, reduction
                           of emissions associated with production processes, or waste reduction

                        
                        

                     
                     
                     
                     	
                        
                        
                        Transportation—use
                           of efficient transportation processes to reduce emissions and spills
                           of hazardous materials

                        
                        

                     
                     
                     
                     	
                        
                        
                        Product
                           end of life—safe recycling and/or disposal of products

                        
                        

                     
                     

                  
                  
                  
                  External and internal
                     pressure for socially responsible working conditions is another ethics
                     factor to analyze. Depending on the industry and location, many
                     of the following examples may be included in these considerations:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Child/forced labor

                        
                        

                     
                     
                     
                     	
                        
                        
                        Wages
                           and benefits

                        
                        

                     
                     
                     
                     	
                        
                        
                        Workplace
                           health and safety

                        
                        

                     
                     
                     
                     	
                        
                        
                        Equality,
                           equity, and freedom from harassment and discrimination

                        
                        

                     
                     
                     
                     	
                        
                        
                        Freedom
                           to associate/join with organized labor

                        
                        

                     
                     

                  
                  
                  
                  See the UN Global
                     Compact or the Global Reporting Initiative for more information.

                  
                  
               
               
               
               
                  
                  STEEPLE Example

                  
                  
                  
                  
                  
                     A STEEPLE analysis
                     for Sample, Inc., is shown in Exhibit 2-5.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-5: Sample, Inc., STEEPLE Analysis
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                                    Sociocultural

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Globally
                                             aging population with median income in higher age groups.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Consumer
                                             sustainability activism directed against oil companies.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Technological

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          New
                                             electric vehicles need far fewer of our products.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          IOT
                                             and blockchain are becoming more mature, and more offerings are
                                             available.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Economic

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

                                          
                                          

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

                                          
                                          

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

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Environmental

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Wildfires
                                             are frequently disrupting some delivery routes.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Access
                                             to quality construction supplies at critical level for new facilities.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Political

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Increased
                                             interest in several countries in worker safety issues.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Changing
                                             tax structures that could affect facility and headquarters locations.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Rumors
                                             of new taxes targeting oil products.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Legal/regulatory

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Potential
                                             aggressive health and safety regulations that could affect driver
                                             shifts.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Upcoming
                                             need for electric delivery vehicle capability in some parts of European Union.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Ethical

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

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Shareholders
                                             have elected a new board of governors, the majority of whom favor seeking
                                             sustainability certification to enable listing on sustainability
                                             indexes.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Need
                                             to reduce raw material rejection rate by improving supplier relationships,
                                             the quality of transportation/storage, and the precision of quality
                                             testing methods.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               

            
            
         
         
   
      
         
         
         
         Topic
            3: Strategic Imperatives

         
         
         
            
            
            Here we discuss the
               digital supply chain or Industry 4.0 movement, the sustainability imperative,
               and the voice of the customer, the process, the employee, and the business.

            
            

         
         
         
         
         
            
            
            Industry 4.0
               and Supply Chain Transformation

            
            
            
            
            
               
               
               
               
               
                  
                  Industry 4.0 is defined by the ASCM Supply Chain Dictionary as

               
               
               
               
                  
                  a
                     concept of organizational and technological changes along with value
                     chain integrations and new business models development that are
                     driven by customer needs and mass customization requirements and
                     enabled by innovation technologies, connectivity, and information
                     technology integration.

                  

               
               
               
               The declining cost
                  of technology relative to the power it provides has helped create the
                  opportunities for a supply chain where the actual physical movement
                  of a product and the information surrounding the status of the product
                  flow in a single intertwined and interdependent movement.

               
               
               
               
                  The explosion of big
                  data for a supply chain requires focus. Many organizations have leveraged
                  only a tiny fraction of the data they generate or have access to.
                  The data gathered must be pertinent to enable the organization to
                  turn it into insights about new transformation opportunities or
                  business models that will ultimately drive enhanced performance.
                  Otherwise, the data may become a distraction that makes the investment
                  in digital supply chain technology a waste.

               
               
               
               Gathering pertinent
                  data and coupling it with predictive or prescriptive analytics capabilities
                  can reduce cost, overall variability, and unexpected shocks from equipment
                  failures. It can also improve reliability and communication to customers. Furthermore,
                  supply chain professionals having the right data and capabilities
                  to form these insights can provide deep (intrinsic) job satisfaction
                  that can help drive retention and attraction of top talent.

               
               
               
               
                  
                  Supply Chain Transformation Technology
                     Selection/Utilization Process

                  
                  
                  
                  
                  
                  
                  
                     
                     
                     For an organization
                     that does not currently embrace Industry 4.0 technological capabilities,
                     starting to slowly integrate these capabilities into operations
                     without an outlined goal or strategy is unlikely to lead to success.
                     The business literature is filled with accounts of organizations
                     that had a dominant market share but lost it because they were focused
                     solely on their own perceived competitive advantages even when these
                     may have been disappearing rapidly. For example, organizations such
                     as Kodak or Blockbuster didn’t want to cannibalize their mature
                     products and services by investing in a new business model or technology
                     that would compete with their current offerings. Inevitably, competitors
                     will “eat your lunch for you if you don’t eat it yourself,” as new
                     offerings of digital cameras and streaming movies did for Kodak
                     and Blockbuster. Business models must change to fully embrace new
                     capabilities and technologies actually demanded by one’s customers.
                     Organizations need to implement these capabilities and technologies
                     quickly (more faster, not less later) and use them to their potential.

                  
                  
                  
                  Selecting and implementing or better leveraging
                     existing technology often requires a multistep process as part of
                     the transformation. The steps may vary depending on the business;
                     here is one example of technology transformation that may be employed:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Define a vision for
                           the transformation and define goals pursuant to that vision.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Evaluate
                           the ability of current systems and resources (in terms of both technology and
                           workforce) to meet the defined vision and goals, and identify gaps.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Select
                           a platform to host unified data and processes, including potential
                           use of cloud-based solutions.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Develop
                           automated planning processes to align with the selected platform.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Select
                           and employ processes to capture and analyze data in real time to
                           meet the defined goals.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Train
                           employees to properly use the new technologies and processes.

                        
                        

                     
                     

                  
                  
                  
                  As is the case with
                     any major process improvement project, there are a host of inherent
                     challenges. These may include but are not limited to

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        High investment requirements

                        
                        

                     
                     
                     
                     	
                        
                        
                        Under-equipped
                           workforce

                        
                        

                     
                     
                     
                     	
                        
                        
                        Too
                           much focus on processes and solutions and not enough on people and
                           change management as essential to success

                        
                        

                     
                     
                     
                     	
                        
                        
                        Potential
                           failure to use real-time data to leverage benefits

                        
                        

                     
                     
                     
                     	
                        
                        
                        Poor
                           integration between new systems and retained systems.

                        
                        

                     
                     

                  
                  
                  
                  Some of these steps
                     must be done internally (determining the vision and goals for the transformation).
                     However, much of this process can use external assistance, for example,
                     a business consultant or organization.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Sustainability
               and Social Responsibility Imperatives

            
            
            
            
            
               
               
               
               
               
                  
                  Sustainability and social responsibility
                  are of increasing importance to consumers and to the reputation
                  of organizations and are thus a major factor driving supply chain changes.
                  In contrast to the past, these are no longer optional considerations
                  in supply chain design. Organizations not only need to comply with
                  regulations that mandate sustainability and fair labor practices;
                  they must also be aware that customers and society are becoming
                  increasingly intolerant of significant leadership failures in these areas.

               
               
               
               Sustainability can
                  take many forms, from small changes that create marginal improvements
                  to major ones that drive large reductions in emissions. This can
                  include switching to recyclable packaging, adding design for remanufacture,
                  or increasing the efficiency of transportation fleets by modernizing
                  for fuel efficiency (or using electric vehicles) or by reducing
                  mileage through more efficient routing.

               
               
               
               For many organizations,
                  the supply chain produces the majority of their pollution and greenhouse
                  gas emissions. For this reason, the supply chain is often one of
                  the primary components of an organization’s overall sustainability
                  strategy. However, this does not mean that changes can be made without
                  considering the associated costs.

               
               
               
               Crucial to the success
                  of these efforts is doing so with cost efficiency in mind, especially
                  when regulatory changes create the need to change. However, the investment
                  tends to be largely worthwhile. A study from Eccles, Ioannou, and Serafeim
                  found that “over an 18-year period the high-sustainability companies dramatically
                  outperformed the low-sustainability ones in terms of both stock
                  market and accounting measures.”

               
               
               
               In addition to helping
                  organizations meet the demands of customers with regard to sustainability,
                  many green initiatives lower bottom-line costs through reduced use
                  of expensive or scarce commodities (fuel, electricity, water), though
                  these may have a lower return on investment and a longer payback
                  period than other potential investments. Including the profound
                  impact these changes can have on local communities (e.g., more water
                  for others) may help to justify these improvements.

               
               
               
               Organizations may also,
                  by choice or due to regulatory mandate, focus on the implementation
                  of closed-loop supply chains. These focus on providing methods for environmentally
                  friendly recycling, remanufacture, and reuse of products and materials
                  or responsible disposal of the same.

               
               
               
               From a social responsibility
                  perspective, becoming a sought-after employer due to a perception
                  of great wages, benefits, working conditions, worker empowerment,
                  and/or local community hiring can significantly improve the organization’s
                  overall reputation. It will also be much easier to acquire the necessary
                  capabilities for a transformation, and the transformation will be
                  much more likely to result in actual competitive advantage.

               
               
               
               
                  
                  The Effect of Climate Change

                  
                  
                  
                  
                  
                     Much of the imperative to continually strive for
                     increased efficiency is related to climate change and the desire
                     to prevent the escalation of detrimental effects. The effects of
                     climate change most obviously manifest themselves through changes
                     to weather and water patterns, which are of particular concern to
                     industries that rely on the growth and production of food.

                  
                  
                  
                  However, all supply
                     chains may see the effects of climate change due to the combination
                     of new weather and water patterns with dated infrastructure (e.g.,
                     plants built decades before such issues were a consideration for
                     the area). This can exacerbate issues like flooding. Climate-driven
                     effects like heat waves may result in disruptive wildfires in addition
                     to crop failures. Other ways in which climate change and related
                     extreme weather may disrupt supply chains include

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Storm surges affecting
                           coastal infrastructure

                        
                        

                     
                     
                     
                     	
                        
                        
                        Rising
                           sea levels affecting coastal infrastructure

                        
                        

                     
                     
                     
                     	
                        
                        
                        High
                           temperatures leading to more rapid degradation of road infrastructures
                           and warping of railways

                        
                        

                     
                     
                     
                     	
                        
                        
                        Temperature
                           swings leading to increased pothole formation

                        
                        

                     
                     
                     
                     	
                        
                        
                        Severe
                           snow and ice storms paralyzing transportation or causing power outages

                        
                        

                     
                     
                     
                     	
                        
                        
                        Drought-related
                           inland waterway restrictions as water levels recede.

                        
                        

                     
                     

                  
                  
                  
                  Climate change also
                     drives regulatory changes that affect supply chains. Restrictions on
                     emissions of carbon dioxide have led to changes in vehicle design.
                     Cities interested in reducing not only carbon dioxide but also particulates
                     have started restricting the types of vehicles that are allowed
                     to operate and when they are allowed to do so.

                  
                  
                  
                  The risk associated
                     with climate change for food supply chains is especially prevalent in
                     developing countries. Studies have found that climate change is
                     reducing overall crop yields. This has led in turn to a reduction
                     of food availability in food-insecure developing countries.

                  
                  
                  
                  Issues with food availability
                     are exacerbated by poorly designed supply chains with insufficient
                     warehousing and transportation practices. This, however, creates
                     an opportunity to improve food availability worldwide without relying
                     on increased crop yields.

                  
                  
                  
                  Depending on the specifics of the region,
                     improvements in the following areas of focus may be the keys to
                     successfully taking advantage of the opportunity to reduce spoilage
                     in food supply chains:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Transportation
                           infrastructure

                        
                        

                     
                     
                     
                     	
                        
                        
                        Road
                           transportation practices

                        
                        

                     
                     
                     
                     	
                        
                        
                        Packaging

                        
                        

                     
                     
                     
                     	
                        
                        
                        Storage
                           and warehousing practices

                        
                        

                     
                     
                     
                     	
                        
                        
                        Cooperation
                           and visibility throughout the supply chain

                        
                        

                     
                     

                  
                  
                  
                  Note how everything
                     listed above, with the exception of transportation infrastructure, is
                     a change that falls on organizations, not government agencies, to
                     execute.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Voice of the
               Customer

            
            
            
            
            
               
               
               
               
               The primary driver for
                  any transformation should be the customer. Customer needs, desires,
                  and expectations underlie many of the external factors discussed
                  so far and should be considered the ultimate source of drivers.
                  This may have an obvious relationship to some factors (for example,
                  market and industry characteristics), but it may have a less obvious
                  relationship as well (for example, to regulatory and legislative
                  actions).

               
               
               
               However, customers
                  may also place direct pressure on an organization without channeling
                  through other drivers. B2B customers may impose various mandates
                  or strong recommendations. This means that organizations need to
                  actively consider customer opinions along with other stakeholder
                  feedback when initializing projects, so that work is not done on
                  projects that will not be well received. Consumer pressure has largely
                  been enabled through social media, where consumers can publicly
                  air both positive and negative feedback and influence others to
                  do the same to achieve some desired outcome or response. Organizations
                  need an active and engaged social media presence that can engage
                  various cross-functional partners throughout the organization in
                  order to build, sustain, and protect their brand reputation and customer
                  relationships.

               
               
               
               
                  
                  If
                  organizations do not have realistic and practical ways to gather this feedback, they
                  will struggle
                  to successfully consider customer desires throughout planning processes. The most
                  directive form of
                  feedback is called the voice of the customer (VOC)
                  , which is defined in the ASCM Supply
                     Chain Dictionary as follows:

               
               
               
               
                  
                  
                     
                     Actual
                     customer descriptions in words for the functions and features customers desire
                     for goods and services. In the strict definition, as related to
                     quality function deployment, the term customer indicates the external
                     customer of the supplying entity.

                  

               
               
               
               The voice of the customer is part of a larger
                  methodology called quality function deployment. Quality function deployment (QFD) is
                  defined in the Dictionary as follows:

               
               
               
               
                  
                  A
                     methodology designed to ensure that all the major requirements of
                     the customer are identified and subsequently met or exceeded through
                     the resulting product design process and the design and operation
                     of the supporting production management system. QFD can be viewed
                     as a set of communication and translation tools. QFD tries to eliminate
                     the gap between what the customer wants in a new product and what
                     the product is capable of delivering. QFD often leads to a clear identification
                     of the major requirements of the customers. These expectations are referred
                     to as the voice of the customer.

                  

               
               
               
               The VOC process may be accomplished using
                  surveys or questionnaires. While some questions may have a value
                  scale for customers to use to indicate ratings, a true VOC requires
                  that respondents are allowed to provide unstructured, open feedback.

               
               
               
               The process of gathering VOC feedback may
                  yield many valuable insights, including

               
               
               
               
                  
                  
                  	
                     
                     
                     Novel or unexpected
                        ways in which products are being used

                     
                     

                  
                  
                  
                  	
                     
                     
                     Customer
                        needs and expectations regarding quality

                     
                     

                  
                  
                  
                  	
                     
                     
                     Interest
                        in proposed/new products and services

                     
                     

                  
                  
                  
                  	
                     
                     
                     New
                        business models, such as jet turbines being subscription-based instead
                        of owned (e.g., Pratt & Whitney’s “power by the hour” subscription
                        program)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Speed,
                        dependability, and cost objectives

                     
                     

                  
                  
                  
                  	
                     
                     
                     Customer
                        satisfaction

                     
                     

                  
                  
                  
                  	
                     
                     
                     Better
                        ways to bundle or brand offerings

                     
                     

                  
                  
                  
                  	
                     
                     
                     Customer
                        loyalty and retention issues

                     
                     

                  
                  
                  
                  	
                     
                     
                     Information
                        about competitors’ products and services.

                     
                     

                  
                  

               
               
               
               As is the case with
                  other analyses, the program should be aligned with strategic goals. Also,
                  simply gathering feedback at one point in time is insufficient.
                  To truly benefit the organization, the data should be analyzed,
                  presented, and distributed appropriately to inform decision making,
                  and the process should be incorporated into ongoing data collection
                  and monitoring efforts. The data should also span all applicable
                  channels and support cross-functional efforts.

               
               
               
               In addition to informing
                  product decisions, customer needs and expectations can help define
                  the necessary resource expenditures, delivery times, and service
                  levels that must be provided by the supply chain to reach targeted
                  levels of customer satisfaction or create/maintain competitive advantage.

               
               

            
            
         
         
         
         
            
            
            Voice of the
               Process

            
            
            
            
            
               
               
               
               
               
                  
                  Processes
                  need to be both capable and acceptable (stable). No matter whether
                  the process in question is a manufacturing process or a fulfillment/customer-facing
                  process,
                  it is crucial that it will be able to maintain the appropriate performance against
                  specified criteria/tolerances (upper and lower specification limits).
                  This may be called voice of the process or process capability analysis.
                  The idea is to let the facts of process variability versus stability
                  guide the priorities of the transformation. While this tool is often
                  used for operational process variation measurement, supply chains also
                  have processes such as administrative processes, and the capability
                  and stability of these processes can also be measured using the
                  voice of the process.

               
               
               
               Process capability
                  analysis compares the variation in process results to the specified allowable
                  variation. It then determines whether the existing variance of the
                  process will result in the process consistently succeeding to produce
                  acceptable results. If a process is found to be incapable, then
                  the study will be extended to find ways to improve steps within
                  the process. When a process is studied, each possible source of variance
                  should be analyzed to determine ways to minimize the overall variance.

               
               
               
               Closely related to
                  process capability is process acceptability. Process acceptability
                  is the ability of the process to conform to the mean in its dispersion
                  because the process itself is stable. Exhibit 2-6 shows
                  how a process can be more or less capable and more or less acceptable.

               
               
               
               
                  Exhibit 2-6: Capability versus Acceptability in Process Capability Analysis[image: ../images/CTSCgraphic2a-05.png]
               
               
               
               
               If the process was
                  to hit a bullseye target with arrows, a capable and acceptable process
                  would have a tight grouping around the bullseye (i.e., the target
                  mean), as shown on the top right. (Here, each ring is shown as being
                  one standard deviation [SD] away from the mean at the center.) If
                  there was still a tight grouping but the grouping was off to one
                  side, this would be capable but not acceptable (bottom right). In
                  an unacceptable process, results that are further from the bullseye,
                  even in a tight grouping, will still be much more likely to be outside
                  the specification limits or near to it. This could be due to a bow
                  sight that has become miscalibrated, for example, making the process
                  no longer stable. If a process is incapable but acceptable (top
                  left), it will generally be centered around the mean but be in a
                  wide dispersion. A process could also be incapable and unacceptable
                  (a wide grouping that is also not centered on the mean, in the bottom
                  left). Note that the Cp and
                  Cpk indices referenced
                  in the graphic are discussed below.

               
               
               
               
                  
                  Measuring Process Capability and
                     Acceptability

                  
                  
                  
                  
                  
                  
                  
                  
                     
                     Capability indices calculate a single number that represents the capability or
                     acceptability of a process. The ASCM Supply Chain Dictionary
                     defines process capability index as follows:

                  
                  
                  
                  
                     
                     The value of the tolerance specified for the characteristic
                        divided by the process capability. There are several types of process capability indices,
                        including
                        the widely used Cpk and Cp.

                     

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     
                     The Cp and Cpk calculations
                     use the limits of the product or service specifications—the upper specification limit
                     (USL) and the
                     lower specification limit (LSL) along with the standard deviation (SD) of the process.

                  
                  
                  
                  Cp is used to measure
                     capability and is calculated as follows:

                  
                  
                  
                  [image: ../images/CTSCgraphic00-01.png]
                  
                  
                  
                  
                  Cp assumes
                     that the process is centered between the upper and lower specification limits. If
                     the Cp is greater than 1.00, the process is capable. In other words,
                     it is capable of producing 99.7 percent of products within the tolerances.

                  
                  
                  
                  However, just because a process is capable, that does not necessarily mean that
                     it is acceptable. An acceptable process is one that is reasonably centered between
                     the upper and
                     lower specifications limits. If the process is shifted from the mean too far to one
                     side or the
                     other, there will be a tendency for more failures in the direction of the shift away
                     from center.
                     Therefore, the Cpk calculation is used to measure how
                     centered the process is on the target. The Cpk calculation
                     is as follows:

                  
                  
                  
                  [image: ../images/CTSCgraphic00-02.png]
                  
                  
                  
                  
                  Cpk does not
                     assume that a process is centered between the upper and lower specification limits.
                     It takes into
                     account both variation and the location of the process center.

                  
                  
                  
                  If Cpk is

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Less than 1.00, the process is unacceptable.

                        
                        

                     
                     
                     
                     	
                        
                        
                        1 to 1.33, the process is marginal (barely within
                           specification).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Greater than 1.33, the process is acceptable (well within
                           specification).

                        
                        

                     
                     

                  
                  
                  
                  Since both of these metrics are based on specification
                     limits, and since specification limits are based on customer requirements, a process
                     will be deemed
                     to be both capable and acceptable when it meets customer requirements.

                  
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        
                        
                        
                        
                        
                        Defining Upper
                           and Lower Specification Limits
                        

                     
                     
                     
                     
                     
                     Note that, depending on the process,
                        defining specification goals and acceptable limits may be simple or difficult. For
                        example, in
                        manufacturing, specifications for parts manufacturing can be expressed precisely using
                        units of
                        measure (such as millimeters), and upper and lower limits may simply be defined at
                        a measure where a
                        part no longer fits or is able to perform a given action or function. In a supply
                        chain, something
                        like percentage of on-time deliveries can be similarly quantified, as can things like
                        order
                        accuracy.

                     
                     
                     
                     However, other forms of service are not as easily quantified.
                        Improving customer service processes may rely on improvement of delivery times, and
                        a specific
                        specification limit may be difficult to define. In some cases, early delivery may
                        not increase
                        overall customer satisfaction (even if customers are generally happy to receive faster-than-expected
                        service, they generally would have accepted a slower service provision without becoming
                        unhappy) or
                        could decrease it (if the customer has a lack of storage space). Where processes are
                        difficult to
                        correct in order to improve performance, providing an explanation to the customer
                        as to why a
                        process takes a given amount of time to complete may actually increase overall satisfaction
                        with the
                        process.

                     
                     
                  
               
               

            
            
         
         
         
         
            
            
            Voice of the
               Business and Voice of the Employee

            
            
            
            
            
               
               
               
               
               
                  
                  In line with the idea of the
                  voice of the customer are two somewhat related concepts: the voice
                  of the business and the voice of the employee.

               
               
               
               The voice of the business
                  looks to capture the needs and requirements of stakeholders and
                  functions across the business and perhaps key business partners.
                  It may include shareholders/owners, leadership, and boards of directors.
                  Successfully meeting the voice of the business might require providing
                  visibility beyond direct suppliers, inventory tracking, better demand
                  fluctuation data, automated support for manual and time-intensive
                  tasks, and reduced lead times. Voice of the business data may ultimately
                  be identified by looking at organizational financial data.

               
               
               
               The voice of the employee
                  looks to capture the needs and requirements of the individual employees
                  in the workplace and may include their opinions on the culture, policies,
                  systems, infrastructure, working conditions, or transformation strategy
                  of the organization. In addition to providing information on employees’
                  perspective of the workplace environment, the voice of the employee
                  gives employees the opportunity to provide unique and grounded perspectives
                  on how processes are actually operating, on how to improve processes
                  or fulfill customer requirements. Talking to the people who actually
                  do the job can often be a valuable source of insight and innovation.

               
               

            
            
         
         
         
         
            
            
            Balancing Preferences
               of the Voices

            
            
            
            
            
               
               
               
               
               
                  
                  
                  In
                  some cases, the preferences of the various voices (customer, process,
                  business, employee) may be opposed, creating tradeoffs. For example,
                  customers may want faster delivery times, but providing this might
                  risk turning a process from capable to incapable unless the voice
                  of the process is listened to. In another example, stockholders
                  or ownership may want to reduce expenses by reducing headcount or creating
                  cost savings on benefits in part because they are focused too much
                  on the short term (e.g., quarterly profit) and not enough on the
                  long term. At the same time, employees may feel that they are overworked
                  and may want additional support in their tasks through higher headcount,
                  or they may feel undercompensated and want better wages and benefits.

               
               
               
               
                  
                  Whenever feasible,
                  a balance must be struck to find an optimal solution that benefits as
                  many stakeholders as possible to the degree possible. For example,
                  when comparing opposed preferences from the voice of the business
                  and the voice of the employee, neither can be exclusively considered.
                  This is because unhappy workers may provide worse customer service,
                  have lower levels of productivity, engage in work stoppages, or
                  simply be unable to meet the demands of their job. Employee retention
                  may suffer as a result, and a poor reputation in a competitive talent
                  market may lead to difficulty in attracting talent. At the same
                  time, profitability cannot be ignored, or the business risks failure
                  entirely and/or stockholders may take action.

               
               
               
               As negative outcomes may arise from overly
                  favoring the voices from any of the four areas, optimal performance
                  requires considering them together to find ways to ensure that each
                  voice is heard. The sweet spot is a business model that finds ways
                  to efficiently meet customer requirements because it is based on
                  stable processes conducted by employees who feel valued. This should
                  result in satisfied business stakeholders. Optimizing these perspectives
                  can be visualized on a Venn diagram, as is shown in Exhibit 2-7.

               
               
               
               
                  Exhibit 2-7: Optimal Performance by Following Voices of Business, Process, Customer,
                     and Employee[image: ../images/CTSCgraphic2a-06.png]
               
               
               

            
            
         
         
   
      
         
         
         
         Topic
            4: Digitalization and Data Management Technology

         
         
         
            
            
            Here we discuss digital
               transformations of supply chains, data management, and data analytics
               capabilities. Capabilities discussed include those related to big
               data, the internet of things, sensors and telematics, decision support
               systems, artificial intelligence, cloud computing, and blockchain.

            
            

         
         
         
         
         
            
            
            Digital Transformations
               of Supply Chains

            
            
            
            
            
               
               
               
               
               Technology is not only
                  a force driving transformation in supply chains; it is also a crucial
                  transformation enabler to meet the challenges posed by other driving
                  forces.

               
               
               
               Previously, transformations
                  of supply chains resulted in what was called end-to-end supply chains.
                  Though it may now be referred to as digital transformation, the
                  concept is the same—the supply chain must transform completely,
                  from the initial suppliers to the end user, to remain competitive
                  and relevant in the marketplace.

               
               
               
               This needs full adoption
                  of digital technology to be successful but results in powerful new
                  tools, capabilities, and business models. Some of the most useful
                  digital technologies are those that enable the use of modeling and
                  experimentation and expanding the knowledge with which humans can
                  exercise intuition and judgment at the speed of business. Such benefits
                  are powerful, but they may be hard to quantify.

               
               
               
               Success in digital
                  transformation requires not only a defined vision and clear goals
                  but also the establishment of metrics used to measure success. These
                  should include traditionally important supply chain measures (e.g.,
                  cash-to-cash cycle time, total supply chain management cost) as
                  well as measures focused on supply chain complexity drivers in three
                  main categories: products and services, supply chain organization,
                  and management processes and systems.

               
               
               
               
                  
                  
                  One
                  unique performance state that digital supply chains can enable is
                  the ability of organizations to largely avoid the well-established
                  tradeoff between cost and customer satisfaction by better meeting
                  customer needs while minimizing associated increases in inventory
                  holding costs, damage, and obsolescence.

               
               
               
               As with any major change,
                  there are many obstacles that must be navigated to reach a successful
                  outcome. Many of these obstacles and solutions to them are discussed elsewhere;
                  we will now focus on technological solutions that must be considered
                  to enable true digitalization of a supply chain.

               
               

            
            
         
         
         
         
            
            
            Data Management
               and Data Analytics Technologies

            
            
            
            
            
               
               
               
               
               
                  As digitalization of the supply chain
                  is implemented, massive amounts of data will be generated that must
                  be appropriately managed and used. Organizations should start by
                  undergoing a technology assessment to identify current technology
                  capabilities and gaps where existing capabilities are not fully
                  leveraged or do not fulfill current and future-state needs. This
                  may be difficult to execute, as the technological needs of the organization
                  may not be clear until the capabilities and responsibilities of
                  the transformed supply chain are determined. Additionally, technological
                  capabilities (which are rapidly changing) may inform the decision
                  to invest in a supply chain capability that was not previously considered.

               
               
               
               To start a technology
                  assessment, an organization should compare its enterprise resource
                  planning (ERP) or supply chain management software, e-business technologies,
                  and visibility, tracking, and productivity tools to current offerings
                  that are available. Technology assessments can look at technology
                  maturity, capabilities, gaps, interoperability of solutions, and
                  how well existing technologies are being leveraged. For example,
                  the Digital Capabilities Model for Supply Networks has an online
                  Digital Readiness Survey that organizations can use as a self-assessment.
                  The results are provided in a digital readiness report. Identifying
                  performance gaps between what your technology can achieve and what
                  is currently available on the market can help to identify ways to
                  use technology to improve current processes, develop new capabilities
                  or processes, or even develop entirely new business models.

               
               
               
               Note that technology,
                  particularly that which enables supply chain processes, may be described
                  as direct or indirect. Direct process technology directly helps
                  create the product or service. It can include systems that run manufacturing
                  equipment or customer processing systems for services. Indirect
                  process technology includes information processing systems such
                  as those that provide production scheduling support as well as other
                  administrative support systems.

               
               
               
               Gaps between current
                  and desired technology capabilities may be related to multiple dimensions,
                  including

               
               
               
               
                  
                  
                  	
                     
                     
                     Speed

                     
                     

                  
                  
                  
                  	
                     
                     
                     Dependability

                     
                     

                  
                  
                  
                  	
                     
                     
                     Flexibility

                     
                     

                  
                  
                  
                  	
                     
                     
                     Quality

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cost.

                     
                     

                  
                  

               
               
               
               The actual selection
                  and implementation of technology should come only after new supply
                  chain processes have been selected and integrated. At this point,
                  the technology will be much more likely to meet the needs of the
                  to-be processes and capabilities and implementation tends to be
                  much easier. To ensure that the selected technology fits the needs
                  of the organization, leadership should ask the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     Is the technology
                        necessary, or can it be eliminated by reducing waste in supply chain
                        operations?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Is
                        this technology considered in the context of our entire technology
                        landscape?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Is
                        the technology interoperable with our existing technology stack
                        or other best-of-breed solutions that we are vetting?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Have
                        we asked the opinion of other industry members who have adopted
                        this technology?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Does
                        the technology improve the ease with which employees can perform
                        the necessary tasks for their positions?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Does
                        the business case/total benefit-cost analysis of the technology
                        justify implementation? Are there alternatives that present a stronger
                        business case?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Does
                        this technology advance or secure our competitive advantage?

                     
                     

                  
                  

               
               
               
               Note that the technology
                  analysis can deliver optimal results only if the process is evidence-based
                  rather than being based on gut feelings or a desire to acquire the latest
                  technologies regardless of proper fit or need. Follow your true
                  north.

               
               
               
               The design team needs
                  to gather evidence that the organization has enough process maturity
                  to take advantage of the new technology. For example, advanced production scheduling
                  (APS) software requires specific data such as complete and valid
                  bills of material and routings. If the organization does not have
                  these data in sufficient quality and level of detail, implementing
                  an APS system should not be advised; it would be better to wait
                  until the organization has the data foundation needed to leverage
                  the new solution. The same argument can be made about quantifying
                  gaps in people capabilities needed to leverage the new system and
                  ensuring that the gaps will be closed before proceeding.

               
               
               
               After feasibility is
                  established, evidence can also take the form of data about improvements
                  to speed, quality, and so on as well as financial impact data. A
                  pilot project might be conducted to gather data before committing
                  to a larger capital expense. That being said, certain factors, such
                  as improvement in customer service, may be difficult to quantify.
                  When examining theses factors, work to reach a consensus about the
                  anticipated benefits provided by the technology.

               
               
               
               We will now discuss
                  many of the pertinent concepts and technologies that may be considered
                  during a technology assessment for supply chain transformation.
                  Note that many of these concepts are interrelated, and some are
                  not possible without the implementation of others.

               
               
               
               
                  
                  Big
                     Data

                  
                  
                  
                  
                  
                  
                     
                     
                     Big data is defined in the ASCM Supply Chain Dictionary as
                     “collecting, storing, and processing massive amounts of data for the purpose of converting
                     it into
                     useful information.” Data may describe many different topics, including customer demand,
                     energy use,
                     machinery performance, supply chain performance, storage conditions, weather and climate,
                     and
                     more.

                  
                  
                  
                  The requirements of big data may be described as
                     the 5 Vs:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Volume describes the amount or quantity of data gathered
                           and stored.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Variety describes the data structure—structured,
                           semistructured, or unstructured—plus many subtypes of each.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Velocity describes the rate at which data are collected and
                           scored.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Value describes the comparison between the cost of
                           gathering and using big data and the benefits attained.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Veracity describes the accuracy and consistency of the
                           data.

                        
                        

                     
                     

                  
                  
                  
                  Data are valuable only if they are accurate, available, and timely; this
                     requires use of digital means to collect and store data. However, as the definition
                     above describes,
                     data must be processed and converted into usable information. Without a focus on processing
                     and
                     converting (and subsequent analysis), data alone are unlikely to improve supply chain
                     performance.

                  
                  
                  
                  Data can be broadly classified into
                     structured and unstructured. Structured data are formatted to be usable by information
                     systems.
                     Conversely, unstructured data (for example, social media posts) need significant formatting
                     to be
                     used by information systems. Unstructured data can be used in decision making but
                     require more
                     effort and time to digest. A good example of both types is a survey with some scaled
                     answers and
                     some open questions. The scaled answers are structured data that can be compiled in
                     an information
                     system. An average result from all respondents can be found. The open questions are
                     unstructured
                     data and, traditionally, need to be read and the key points summarized manually.

                  
                  
                  
                  Because of the vast quantity of data included, some big data
                     outputs may be unstructured and difficult or impossible to analyze quickly enough
                     with traditional
                     tools. In addition to difficulty in lack of formatting, big data outputs tend to be
                     high volume
                     and/or high velocity. This means that simple algorithms to analyze these data at a
                     high rate of
                     speed may be better than complex algorithms that take too much time.

                  
                  
                  
                  Key examples of how analysis of big data can empower an organization
                     include

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Understanding and predicting item inventories and reducing
                           stockouts

                        
                        

                     
                     
                     
                     	
                        
                        
                        Mitigating disruptions caused by late or inaccurate
                           deliveries

                        
                        

                     
                     
                     
                     	
                        
                        
                        Increasing the cost-effectiveness of order quantities by
                           accounting for promotional rates and volume discounts

                        
                        

                     
                     
                     
                     	
                        
                        
                        Generating more accurate forecasts of inventory demands and
                           delivery scheduling with regard to seasonal and promotional inventories

                        
                        

                     
                     
                     
                     	
                        
                        
                        Generating more accurate and cost-effective production
                           plans such as by getting insights into actual bottleneck performance from the theory
                           of constraints
                           or into demand-driven MRP inventory buffer levels by product line

                        
                        

                     
                     
                     
                     	
                        
                        
                        Improving forecast accuracy when historical sales data are
                           unavailable (for example, for a new product offering)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Getting better insights into customer behavior and market
                           performance.

                        
                        

                     
                     

                  
                  
                  
                  An organization must progress linearly with their
                     approach to big data. Data analysis is not possible if the data are not properly processed
                     and made
                     available. Data cannot be processed and available unless they have first been collected
                     and then
                     stored in a manner that produces readily accessible and consumable information (i.e.,
                     formatted data
                     that can be queried).

                  
                  
               
               
               
               
                  
                  Internet of
                     Things

                  
                  
                  
                  
                  
                     
                     
                     
                     
                     
                     One
                     important tool in the pursuit of gathering big data is the internet of things, which
                     has increased
                     the breadth, depth, and granularity of information available to organizations on an
                     ongoing,
                     continuously updated basis.

                  
                  
                  
                  The internet of things (IOT) is defined in the ASCM Supply Chain Dictionary as follows:

                  
                  
                  
                  
                     
                     An environment in which objects, animals or people are
                        provided with unique identifiers and the ability to transfer data over a network without
                        requiring
                        human-to-human or human-to-computer interaction. This allows objects to be sensed
                        and controlled
                        remotely across existing network infrastructure, creating opportunities for more direct
                        integration
                        between the physical world and computer-based systems.

                     

                  
                  
                  
                  IOT underlies the core functionalities of many other
                     technological advancements, including automation and robotics. It uses sensors to
                     monitor many
                     different forms of physical data, such as

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Information on manufacturing processes such as
                           event-triggered actions (e.g., call for the next kit, confirm prior operation, or
                           call for the robot
                           for goods to picker) or determining whether exploiting a bottleneck is working

                        
                        

                     
                     
                     
                     	
                        
                        
                        Movement of materials and goods such as integrating with a
                           manufacturing execution system (MES) to coordinate with asset tracking

                        
                        

                     
                     
                     
                     	
                        
                        
                        Environmental conditions (for example, temperature and
                           humidity)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Equipment status (for example, operating temperature,
                           hydraulic pressure, oil levels, battery levels)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Unexpected deviations from scheduled plans

                        
                        

                     
                     
                     
                     	
                        
                        
                        Data on actual product utilization.

                        
                        

                     
                     

                  
                  
                  
                  The IOT is so important to other technology systems
                     that it may be considered a requirement to the entire concept of Industry 4.0. It
                     enables
                     fine-grained connectivity and fast and continuous collection of data across the supply
                     chain,
                     providing the necessary information for big data analysis. One can also pull in data
                     from many
                     sources and create a transparent view for consumption at all business levels. For
                     example,
                     organizations can use IOT data to benchmark across divisions, plants, value streams,
                     or
                     shifts.

                  
                  
                  
                  However, IOT data collection timing requires
                     planning. Collecting data every millisecond may be needed in some circumstances, while
                     in others
                     such a high collection frequency can result in very high data processing and storage
                     costs without
                     providing significant benefits. Plans should determine what IOT data are needed and
                     when and then
                     work backward to determine how often to collect data as well as how to segment and
                     summarize the
                     results.

                  
                  
                  
                  
                     
                     
                     
                        
                        
                        Supervisory Control and Data
                           Acquisition (SCADA)
                        

                     
                     
                     
                     
                     Note that a precursor to IOT is supervisory control and data
                        acquisition (SCADA). While SCADA systems are focused on monitoring and controlling
                        assets, IOT does
                        this plus much more, as was addressed above. SCADA systems control, monitor, and analyze
                        industrial
                        equipment and processes from remote locations through connected hardware and software
                        programs,
                        based on real-time data from the equipment. They can be tailored for specific use
                        and enable
                        productivity improvement, automation of processes, and management of critical equipment
                        failures to
                        limit damage to machines, facilities, and the environment.

                     
                     
                     
                     With SCADA,
                        machinery or sensors send data to an on-site control system that returns commands
                        based on the data
                        provided; the on-site controller then transmits the data to stations monitored by
                        an employee. (This
                        may be either on site or remote.) Communication between the sensor and the on-site
                        control system is
                        hardwired.

                     
                     
                     
                     SCADA systems began as highly integrated (monolithic) systems
                        and devices, but they could not interface easily with other external systems or equipment.
                        Now,
                        portions of legacy SCADA systems are being replaced with wireless technology, and
                        these systems are
                        increasingly able to be integrated with IOT and web- and cloud-based
                        systems.

                     
                     
                  
               
               
               
               
                  
                  Sensors and Telematics

                  
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     Sensors and telematics
                     are remote sensing and control technologies that rely on photosensors,
                     radio frequency identification (RFID), lasers, lidar, and so on
                     to provide automated data capture and control from a remote control
                     center.

                  
                  
                  
                  
                     
                     
                     
                     
                     Sensors and telematics can provide process
                     visibility and automation to a greater range of industries than
                     in the past. In addition to improving internal systems, data from
                     such systems can be shared with supply chain partners to better
                     balance supply and demand and manage inventory levels. For example,
                     an automated bar code scanner or RFID sensor on a conveyor belt
                     can scan goods as they pass by. These technologies also help with
                     asset utilization, such as indicating when a vehicle is idle versus
                     in use. Data analytics or big data systems may be needed to create
                     useful information out of the data from multiple sources. Adding
                     in GPS (global positioning systems) and other sensing technologies
                     can help add context to performance metrics so the data can be normalized
                     and compared across similar or the same regions, divisions, assets,
                     factories, and work centers. Driving habits can also be assessed.

                  
                  
               
               
               
               
                  
                  Decision Support
                     Systems

                  
                  
                  
                  
                  
                     
                     The
                     ASCM Supply Chain Dictionary defines a decision support system (DSS) as “a computer system designed to assist managers in selecting
                     and evaluating courses of action by providing a logical (usually quantitative) analysis
                     of the
                     relevant factors.” Decision support systems help institutionalize organizational knowledge.
                     Management can analyze alternatives and make more informed business decisions and
                     prevent problems
                     before they occur.

                  
                  
                  
                  These tools draw data from other
                     systems, for example, ERP, advanced planning and scheduling, and manufacturing execution
                     systems.
                     The DSS filters data to reduce the quantity to a manageable amount of meaningful and
                     relevant
                     information and loads it into a model that can arrange the data to reveal patterns.
                     It may suggest
                     actions and validate the results of a decision.

                  
                  
                  
                  A DSS
                     can be used to improve the efficiency of processes, identify and correct faults, and
                     validate
                     planning decisions.

                  
                  
               
               
               
               
                  
                  Artificial
                     Intelligence

                  
                  
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     
                     Many developing technologies for
                     analysis and automation would not be possible without the use of artificial intelligence (AI)
                     , which is defined by the ASCM Supply Chain Dictionary as follows:

                  
                  
                  
                  
                     
                     Computer programs that can learn and reason in a manner
                        similar to humans. The problem is defined in terms of states and operators to generate
                        a search
                        space that is examined for the best solution. In contrast, conventional programming
                        collects and
                        processes data by algorithm or fixed step-by-step procedures.

                     

                  
                  
                  
                  Artificial intelligence may be useful across many
                     supply chain areas, including

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Forecasting improvement

                        
                        

                     
                     
                     
                     	
                        
                        
                        Sourcing improvement

                        
                        

                     
                     
                     
                     	
                        
                        
                        Operations optimization

                        
                        

                     
                     
                     
                     	
                        
                        
                        Automation implementation and optimization

                        
                        

                     
                     
                     
                     	
                        
                        
                        Decision support recommendation engines

                        
                        

                     
                     
                     
                     	
                        
                        
                        Targeted marketing and pricing.

                        
                        

                     
                     

                  
                  
                  
                  
                     
                     
                     
                     
                     Many investments in AI focus on a particular subset called machine learning
                     , defined in the Dictionary as follows:

                  
                  
                  
                  
                     
                     Artificial intelligence software that is capable of
                        analysis, self-training, and observation to improve its own performance. It is often
                        used to assist
                        with planning and forecasting.

                     

                  
                  
                  
                  Machine learning includes supervised learning (humans
                     label and control inputs and identify relationships to outputs using regression analysis
                     and
                     classification for data analysis), reinforced learning (AI uses environmental feedback
                     to learn the
                     rules of the system), and unsupervised learning/deep learning (AI identifies clusters
                     of data on its
                     own using many orders of magnitude more of data than other methods; this results in
                     opaque decision
                     making).

                  
                  
                  
                  
                     Unsupervised machine learning may be referred to as data mining
                     , defined in the Dictionary as follows:

                  
                  
                  
                  
                     
                     The process of studying data to search for previously
                        unknown relationships. This knowledge is then applied to achieving specific business
                        goals.

                     

                  
                  
                  
                  When previously unknown relationships are identified
                     through data mining, an organization may then act upon them. Data mining may take
                     many approaches,
                     from temporal to spacial to web. Discussions of these and other forms of data mining
                     are outside of
                     the scope of this product.

                  
                  
                  
                  AI and machine learning are
                     constantly changing and improving as technology advances. However, it is important
                     to keep in mind
                     that, similar to other processes, the correct data must be used and appropriate software
                     must be
                     implemented. Additionally, the implementation of AI requires an organization to properly
                     orient
                     their systems to recognize the value from it, and employees must be taught how to
                     leverage the tools
                     to increase efficiency.

                  
                  
                  
                  Due to the amount of data
                     necessary for most AI operations, it may not be feasible without the use of big data
                     processes and
                     cloud computing.

                  
                  
               
               
               
               
                  
                  Cloud
                     Computing

                  
                  
                  
                  
                  
                     
                     
                     
                     
                     
                     Cloud computing is defined by the ASCM Supply Chain Dictionary as “an emerging way of computing in
                     which data is stored in massive data centers that can be accessed from any computer
                     connected to the
                     internet.” As the definition implies, the distinction lies in the physical location
                     (and ownership)
                     of the storage hardware. Instead of owning and housing the hardware, the organization
                     contracts with
                     a third party to accept and store the data, which is then accessed by the company
                     through the
                     internet.

                  
                  
                  
                  Cloud computing is not a baseline requirement for big data (as
                     IOT is, for example). However, it may be beneficial for several reasons:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Capabilities with respect to full data sharing and
                           collaboration are increased without requiring use of electronic data interchange or
                           an
                           equivalent.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The responsibility to service, maintain, and replace
                           equipment is shifted to a third party (unless the organization is large enough to
                           have a private
                           cloud).

                        
                        

                     
                     
                     
                     	
                        
                        
                        The ability to scale without associated capital costs
                           offers agility.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Flexibility with regard to connectivity and storage
                           promotes the ability of the organization to retain safe control over sensitive data.

                        
                        

                     
                     

                  
                  
                  
                  That being said, cloud computing has risks, including
                     data, network, and intellectual property security. Additionally, larger organizations
                     that are less
                     nimble may have large investments in on-site computer systems that are not easy to
                     divest from,
                     especially before those systems reach their end of life. For these (and other) reasons,
                     smaller
                     organizations have more readily embraced cloud computing than some larger, more mature
                     organizations. However, Amazon was a pioneer in internal cloud computing capabilities.
                     They
                     discovered they could leverage this digital transformation to create a new business
                     model:
                     subscription access to cloud systems, which became Amazon Web Services (AWS).

                  
                  
               
               
               
               
                  
                  Blockchain

                  
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     When
                     combined with IOT, sensors, and GPS, technology such as blockchain can provide a reliable
                     and secure
                     method of tracking goods movements and status. Blockchain is
                     defined in the ASCM Supply Chain Dictionary as follows:

                  
                  
                  
                  
                     
                     A continuously growing list of records, called blocks,
                        which are linked and secured using cryptography. Each block typically contains a cryptographic
                        hash
                        of the previous block, a timestamp, and transaction data. The data in any given block
                        cannot be
                        altered retroactively without the alteration of all subsequent blocks, inherently
                        making it
                        resistant to modification.

                     

                  
                  
                  
                  Note that a cryptographic hash is a string of
                     numerical data that serves as a compressed version of related data. Note also from
                     the definition
                     that it is nearly impossible to alter information once it has been entered. This is
                     because the list
                     of records, or ledger, is distributed among the participants and all of the versions
                     need to agree
                     with one another. Once a transaction is recorded as a block, it contains a linked
                     record to all
                     other sequences that occurred in the same chain prior to the creation of that block.
                     The systems use
                     complex cryptography and networking rules to make this happen without needing to rely
                     on an
                     independent third party.

                  
                  
                  
                  Blockchain can provide a number of benefits for
                     track and trace, including

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Reliable evidence of transfer of goods between parties
                           (immutable and irrefutable), which in turn creates a chain of custody for goods and
                           their source
                           materials such as for payment resolution, product safety, product recalls, or country-of-origin
                           evidence

                        
                        

                     
                     
                     
                     	
                        
                        
                        Automated capture and distribution of reliable data from
                           IOT devices, such as temperature records of a refrigerated truck for cold chain operations

                        
                        

                     
                     
                     
                     	
                        
                        
                        Preventing insertion of counterfeits into the network by
                           validating serial number authenticity.

                        
                        

                     
                     

                  
                  
                  
                  Increased traceability may be of particular use in
                     food production and sales industries, as it may enable faster issue and product identification
                     associated with recalls, thereby reducing the impact of recalls overall.

                  
                  
                  
                  
                     Blockchain has also enabled the
                     use of smart contracts. The Dictionary defines a smart contract as follows:

                  
                  
                  
                  
                     
                     A self-executing contract with the terms of an agreement
                        between a buyer and a seller written into lines of blockchain code. These contracts
                        use technology
                        to automatically ensure that contract terms are met. If a new action, transaction,
                        or other
                        information is added to the blockchain—or decentralized digital ledger of the agreement—that
                        does
                        not match the terms of the agreement already included in the blockchain, the information
                        will be
                        rejected, thus ensuring that all parties adhere to the contract.

                     

                  
                  
                  
                  Investment and research into blockchain applications
                     is ongoing. Properly implemented, blockchain should not only increase traceability
                     through the
                     supply chain but also increase the efficiency of transaction execution, reducing costs
                     overall.
                     Increased transactional efficiency may be especially applicable to transactions where
                     ownership of
                     goods and assets is transferred between parties.

                  
                  
                  
                  For
                     example, blockchain solutions are being sought to help solve the “last mile problem,”
                     which refers
                     to the gap between online records and the what is actually occurring with the related
                     goods,
                     services, and entities in the real world. The challenge is to prove that an automated
                     contract is
                     being fulfilled properly so it can be closed. Potential ways to do this include geofencing
                     enabled
                     by IOT or physical scanning of bills of lading. Fine details such as these are what
                     the design team
                     needs to work out. Solutions often need to be customer- or supplier-specific. Significant
                     monetary
                     transactions require high levels of both trust and verification.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic
            5: Product and Service Technologies

         
         
         
            
            
            Here we discuss smart
               operations as well as some enabling methodologies and systems, including
               product life cycle management, enterprise resource planning, advanced
               planning and scheduling, manufacturing execution systems, automation, warehouse
               management systems, computerized maintenance management systems, and
               responsive demand-supply matching. Then we address digital supply
               chain control towers and supply chain event management.

            
            

         
         
         
         
         
            
            
            Smart Operations

            
            
            
            
            
               
               
               
               
               
                  
                  Technology for supply chains does not relate solely to data creation,
                  management, and analysis. Crucial to implementing and maximizing the data optimization
                  efforts are
                  technologies that physically impact specific supply chain tasks. The Digital Capabilities
                  Model
                  (DCM) for Supply Networks places smart operations as one of its six level-one capabilities.
                  It uses
                  the ASCM Supply Chain Dictionary definition of smart operations
                  :
                  

               
               
               
               
                  
                  A
                     highly responsive, adaptive, digitized, and connected function integrated
                     into the digital supply network that synchronizes all aspects of
                     production and operations. This function drives significant performance
                     and safety improvements in production, particularly in regard to
                     quality and maintenance, repair, and overhaul.

                  

               
               
               
               This concept is highly
                  related to Industry 4.0, and it requires high levels of connectivity
                  between products, assets, and upstream and downstream channels to enable
                  better, more analytically driven decision making. Some supply chain
                  literature even uses smart operations as a synonym for a digital
                  transformation as a whole. Here we will treat it as a transformation
                  capability, as is done in the DCM.

               
               
               
               
                  
                  
                  To
                  understand smart operations, it is important to understand the distinctions between
                  digitization, digitalization, and automation.

               
               
               
               
                  
                  
                  	
                     
                     
                     Digitization is creating
                        a digital representation of a physical object, such as an electronic
                        version of an invoice. This level simply makes data machine-readable.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Digitalization
                        is digitization plus making a previously human-driven transaction into
                        an online one that is essentially the same but more efficient.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Automation
                        is digitalization plus redesign of transactions to omit the need
                        for human intervention except as needed for proper checks and balances,
                        to manage exceptions, or to determine how to leverage opportunities
                        or address threats.

                     
                     

                  
                  

               
               
               
               The digital transformation
                  goes way beyond simple digitization of trade documents or even digitalization
                  of control systems such as remote sensors triggering an automated response.
                  The digital transformation or Industry 4.0 goes a step further,
                  including 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 controlled remotely and centralized, such as by using a control
                  tower.

               
               
               
               In the DCM, the vision
                  of the smart operations capability is that human and machine intelligence
                  will augment each other to drive continual improvement in operations. For
                  example, a command center director should be able to manage factory performance
                  in real time, only intervening for exceptions from external sources.
                  The director should be able to make forward-looking decisions by
                  analyzing scenario results.

               
               
               
               Take a few minutes
                  to look at smart operations on the dcm.ascm.org site. Click Smart Operations
                  in the circular graphic and note the subsets of smart operations: augmented
                  workforce, total operations synchronization, agile operations execution, efficient
                  operations support, operations command center, and operations strategy. Next,
                  on the right, click on Learn More, and then scroll down to review
                  the personas (operations command center director, material manager,
                  hybrid machinist) and their “A Day in the Life” scenarios. Be sure
                  to go over both the before and after versions, noting the pains
                  each persona is facing and the vision of a future that is much more productive
                  and fulfilling.

               
               
               
               Next, scroll down and
                  review the technology enablers for each of the level 2 capabilities
                  for Smart Operations. For example for the level 2 operations command center
                  capability, a supply chain visibility and reporting tool is recommended.

               
               
               
               We will now discuss
                  many of the crucial concepts related to, or necessary for, smart operations.

               
               
               
               
                  
                  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 often includes tools to help planners
                     with product, component, and bill-of-material versioning, effectivity
                     plans, and traceability. 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 2-8 shows
                     these phases and lists potential substeps in PLM. (Specific substeps may
                     vary.)

                  
                  
                  
                  
                     Exhibit 2-8: Product Life Cycle Management[image: ../images/CTSCgraphic2a-07.png]
                  
                  
                  
                  
                  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.

                  
                  
               
               
               
               
                  
                  Enterprise
                     Resource Planning

                  
                  
                  
                  
                  
                     
                     The ASCM Supply Chain Dictionary defines
                     enterprise resource planning (ERP) as follows.

                  
                  
                  
                  
                     
                     Framework for organizing, defining, and standardizing the
                        business processes necessary to effectively plan and control an organization so the
                        organization can
                        use its internal knowledge to seek external advantages. An ERP system provides extensive
                        databanks
                        of information including master file records, repositories of cost and sales, financial
                        details,
                        analysis of product and customer hierarchies, and historic and current transactional
                        data.

                     

                  
                  
                  
                  Most modern ERP systems are transactionally focused
                     and have modular options, such as a materials management module, that can be included
                     to extend
                     their functionality. They feature a central database to which all modules refer so
                     the same master
                     data or other record can used where it is needed rather than needing duplicate records
                     that could
                     get out of synchronization easily.

                  
                  
                  
                  ERP systems are
                     designed for interoperability with their own modules and with other internal organizational
                     systems
                     and those of partners. Such systems may provide capabilities like advanced planning
                     and scheduling
                     as an internal module, or they can interface with best-of-breed systems to provide
                     these
                     capabilities. ERP systems are regularly improving their coverage, and many feature
                     cloud computing,
                     AI, WMS, MES, DRP, and other applications. Upgrading ERP may be part of getting to
                     level 5 supply
                     chain maturity, the orchestrated supply chain.

                  
                  
                  
                  In
                     general, most organizations do not use one ERP system exclusively for all internal
                     digital
                     capabilities. In general, attempting to have just a single system would take too long
                     and cost too
                     much to be worth the effort it would take, especially in organizations that have grown
                     by mergers
                     and acquisitions, because each party may have a different ERP vendor. Instead, interoperability
                     is
                     the key to seamless technology interaction.

                  
                  
               
               
               
               
                  
                  Advanced Planning
                     and Scheduling

                  
                  
                  
                  
                  
                     
                     
                     The ASCM Supply Chain Dictionary defines 
                        advanced planning and scheduling
                           (APS)
                         as follows:

                  
                  
                  
                  
                     
                     Techniques that deal with the analysis and planning of
                        logistics and manufacturing during short, intermediate, and long-term time periods.
                        APS describes
                        any computer program that uses advanced mathematical algorithms or logic to perform
                        optimization or
                        simulation on finite capacity scheduling, sourcing, capital planning, resource planning,
                        forecasting, demand management, and others. These techniques simultaneously consider
                        a range of
                        constraints and business rules to provide real-time planning and scheduling, decision
                        support,
                        available-to-promise, and capable-to-promise capabilities. APS often generates and
                        evaluates
                        multiple scenarios. Management then selects one scenario to use as the “official plan.”

                     

                  
                  
                  
                  Advanced planning and scheduling may also be called an
                     advanced planning system.

                  
                  
                  
                  APS applications use analytical
                     tools such as modeling, optimizing techniques, and simulations. APS usually includes
                     user-friendly
                     planning tools such as interactive scorecards and drag-and-drop functionality in its
                     interfaces.
                     These advanced tools help plan at the strategic, tactical, and operational levels:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The strategic level is where high-level decisions and system
                           design occurs. At this level, APS systems may perform logistics supply chain network
                           design. For a
                           manufacturing company, this would involve determining the location of factories, warehouses,
                           and
                           distribution centers, including which aspects of the supply chain will be owned and
                           which will be
                           contracted from a third party.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The tactical level is where strategy is refined into discrete
                           plans and optimization occurs. At this level, APS helps optimize production, distribution,
                           and
                           inventory across the supply chain.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The operational level is where plans are refined to the most
                           granular level and then executed. At the operational planning level, APS creates demand
                           forecasts,
                           demand plans, inventory plans, transportation plans, and optimized daily production
                           schedules. For
                           example, at this level it may include finite scheduling software that sends optimized
                           work order
                           loads to manufacturing equipment.

                        
                        

                     
                     

                  
                  
                  
                  Note, however, that while APS supports planning at each
                     of these levels, it does not execute transactions itself.

                  
                  
                  
                  
                     Exhibit 2-9 is a simplified diagram that visualizes the role that APS—as a process and a
                     system—occupies between the demand and supply planning side of manufacturing planning
                     and control
                     (MPC) and its enterprise resource planning (ERP) support system and manufacturing
                     execution
                     activities and systems.

                  
                  
                  
                  
                     Exhibit 2-9: APS Process Flow[image: ../images/CTSCgraphic2a-08.png]
                  
                  
                  
                  
                  As seen in the exhibit, APS uses a holistic,
                     optimization-based approach to operations and supply chain planning. This approach
                     gives APS more
                     leverage in integrating the customer service, inventory, efficiency, and financial
                     objectives of the
                     business.

                  
                  
                  
                  APS systems remove pressure from bottlenecks in
                     systems. In a multiplant environment, when the same item can be manufactured at different
                     facilities, APS optimizes and accelerates the use of available materials, labor, and
                     plant capacity.
                     At the same time, it satisfies business objectives to create schedules for what should
                     be produced,
                     when and where production should occur, and the sequence of events that should occur.
                     APS creates
                     holistic supply chain plans that incorporate long-range aggregate planning and short-term
                     detailed
                     scheduling.

                  
                  
                  
                  APS also makes tradeoffs between conflicting
                     objectives as determined by the strategic priorities of the firm. One such tradeoff
                     is performing
                     mass customization while keeping costs down.

                  
                  
                  
                  The
                     combination of several ERP systems with an APS system makes the most of current ERP
                     investments
                     while opening up a new stage of supply chain maturity for a firm. The APS system derives
                     an optimal
                     solution for the supply chain network and provides each ERP system with production
                     requirements and
                     optimal start dates for production runs, and it leaves the ERP system to work out
                     the details of how
                     it will meet this high-level plan.

                  
                  
                  
                  The benefits of APS
                     systems can be achieved only if input data are complete, accurate, and timely. APS
                     needs to enable
                     finite scheduling, but if capacities and internal lead times (including non-value-added
                     times) are
                     not recorded in the system or are unrealistic, then the output will be unreliable
                     (garbage in,
                     garbage out, or GIGO). Transformation professionals need to assess data maturity.

                  
                  
               
               
               
               
                  
                  Manufacturing
                     Execution Systems

                  
                  
                  
                  
                  
                     
                     The ASCM Supply Chain Dictionary defines manufacturing execution systems (MES) as follows:

                  
                  
                  
                  
                     
                     Programs and systems that participate in shop floor
                        control, including programmed logic controllers and process control computers for
                        direct and
                        supervisory control of manufacturing equipment, process information systems that gather
                        historical
                        performance information and then generate reports, graphical displays, and alarms
                        that inform
                        operations personnel what is going on in the plant currently and what occurred during
                        a very short
                        history into the past. Quality control information is also gathered, and a laboratory
                        information
                        management system may be part of this configuration to tie process conditions to the
                        quality data
                        that is generated. Cause-and-effect relationships can thereby be determined. The quality
                        data at
                        times affects the control parameters that are used to meet product specifications
                        either dynamically
                        or offline.

                     

                  
                  
                  
                  MES takes inputs from APS systems in the forms of
                     optimized schedules based on capacities and capabilities and uses them to guide automated
                     systems
                     and inform workers of developing issues. Integration of MES with IOT can unlock new
                     levels of data
                     visibility and usability.

                  
                  
               
               
               
               
                  
                  Automation

                  
                  
                  
                  
                  
                     Administrative or back office
                     information technology automation is already fairly mature due to
                     the many advances of ERP and related systems over the years.

                  
                  
                  
                  An important example
                     of supply chain automation is the use of advance ship notices (ASNs)
                     to automatically provide supply chain parties with automated shipment tracking
                     and delivery notifications.

                  
                  
                  
                  Implementation
                     of IOT across the supply chain allows for increasing use of automation
                     for operations technology instead of just in the manufacturing arena. Automation
                     can, for example, greatly increase the capacity and efficiency of
                     a warehouse. However, some warehouse automation systems may struggle
                     to meet the needs of direct-to-customer shipments, which feature
                     smaller shipments of more varied items to vastly more end points.

                  
                  
                  
                  Automation such as
                     use of a supplier portal can also be applied to data collection
                     and analysis efforts and other critical tasks related to information
                     flow. Data can be captured and generated through reports that run
                     along a predetermined and consistent schedule, with analysis of
                     the data being used to highlight unexpected or unacceptable performance
                     indicators or to populate a dashboard to supply employees with pertinent
                     role-specific information. Automation can be used to create purchase orders
                     in response to received requisitions and release them to suppliers,
                     or it can send reminders to suppliers when an expected acknowledgment
                     of receipt or ASN has not been received. It can also be used to
                     reconcile differences between goods receipts and invoices and to
                     consolidate demand from multiple sources to reach minimum order
                     quantities.

                  
                  
                  
                  Automation
                     also applies to inspection and testing. Automated inspection techniques have
                     been used for electronic testing, mechanical gauging, chemical analysis,
                     and non-destructive testing, to name a few. Properly designed and
                     programmed, automated inspection and gauging systems can be very
                     fast, accurate, and repeatable. One example of automated inspection
                     is machine vision. Machine vision cameras can be programmed to automatically
                     verify dozens of features on 100 percent of the products or assemblies
                     produced in as little as one second per unit. Precision laser sensors
                     provide micron-level measurement accuracy without ever contacting
                     the part. There have been significant advances in these areas in
                     recent years, and the tools are becoming more powerful.

                  
                  
                  
                  
                     
                     
                     
                        
                        
                        
                        
                        
                        
                        
                        
                        
                        Robotic
                           Process Automation and Hyperautomation
                        

                     
                     
                     
                     
                     
                     Robotic
                        process automation (RPA) does not refer to actual robots such as
                        those used in a plant but instead to the use of software “bots”
                        to automate repetitive interactions with customers or with other
                        automated systems. This includes interactions with customers or
                        third parties such as responses to frequently asked questions or
                        service inquiries. It can take the form of automated emails, texts,
                        or online chat functions.

                     
                     
                     
                     The primary
                        benefit is a large reduction in customer service labor costs. The
                        primary issue is that such systems are not as good as a real person
                        and some customers may be dissatisfied. Some issues will still need
                        to be escalated to a real person.

                     
                     
                     
                     Hyperautomation refers to the combination
                        of RPA with machine learning (algorithms that help computers navigate
                        complex tasks without needing additional programming) and artificial
                        intelligence to go far beyond just automating repetitive tasks people
                        have traditionally done. The idea is to free up people for data interpretation,
                        critical thinking, and decision making. Hyperautomation promises
                        to eliminate human interactions in low-value processes and can even
                        be used to determine which processes are able to be automated in
                        this way. It is a key step in enabling the needed maturity to develop
                        a digital twin (electronic counterparts of physical resources or
                        assets) of every aspect of an organization (called a digital twin organization)
                        so that process interactions can be simulated in real time to find
                        where value is being created.

                     
                     
                  
               
               
               
               
                  
                  Warehouse
                     Management Systems

                  
                  
                  
                  
                  
                     
                     The ASCM Supply Chain Dictionary defines a
                     warehouse management system (WMS) as follows:

                  
                  
                  
                  
                     
                     A computer application system designed to manage and optimize
                        workflows and the storage of goods within a warehouse. It often interfaces with automated
                        data
                        capture and enterprise resource planning systems.

                     

                  
                  
                  
                  While this definition refers to control of a single
                     warehouse, many WMSs can control and optimize movement and storage of inventory at
                     multiple
                     warehouse locations and also provide yard management. “Automated data capture” refers
                     to
                     technologies such as bar code scanners, magnetic readers, radio frequency identification
                     (RFID)
                     devices, Wi-Fi, GPS, bluetooth low energy (BLE), and cellular that are used to identify
                     products in
                     a database as they move through a system—for example, from production to warehouse
                     to transit to
                     customer.

                  
                  
                  
                  To gain productivity improvements, the WMS, the
                     warehouse layout, and all enabling technologies for automating data capture and inventory
                     movements
                     should be thoroughly mapped in advance. While WMS was initially only for warehousing,
                     its role has
                     expanded to include replenishment at the manufacturing point of use for fabrication,
                     machining, and
                     assembly lines as well as areas such as light manufacturing (postponement) and transportation,
                     labor, and order management.

                  
                  
                  
                  This functional overlap
                     makes selection more complex and integration more challenging. However, a WMS selection
                     should hinge
                     on three key areas: directed picking, directed replenishment, and directed put-away.
                     WMS performs
                     these tasks by tracking and analyzing item, quantity, location, unit of measure, and
                     order
                     data.

                  
                  
                  
                  A WMS is essentially a planning tool. Its database
                     includes

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Product profiles (including, for example, SKUs [stockkeeping
                           units], characteristics, container size, container quantity, bar codes, target or
                           min/max inventory
                           levels, replenishment triggers/strategies, and hazmat restrictions)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Slot locations

                        
                        

                     
                     
                     
                     	
                        
                        
                        Labor standards used to plan warehouse activities

                        
                        

                     
                     
                     
                     	
                        
                        
                        Information about shippers and customers.

                        
                        

                     
                     

                  
                  
                  
                  With that information, the WMS can manage orders and
                     inventory, organize warehouse work, and track and analyze inventory and labor performance
                     and
                     scheduling. Exhibit 2-10
                     describes the wide range of activities a WMS can perform.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-10: WMS Functions
                           
                           
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Manage orders and inventory.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Receive orders (and provide visibility of orders to
                                             shippers) and plan shipments.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Manage cross-docking.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Allocate correct inventory in correct quantities.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Generate documents for orders (e.g., manifests, invoices,
                                             labels).

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Document shipment inspection results and manage goods to be
                                             returned or damaged goods.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Schedule and perform cycle counting.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Manage inventory count and issue inventory replenishment
                                             orders.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Maintain first in, first out (FIFO) or first expired, first
                                             out (FEFO) for actual inventory movements.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Manage recalls.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Organize warehouse work.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Create staff schedules/assignments.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Allocate equipment (e.g., use advance ship notices to
                                             ensure adequate crew and equipment at docks).

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Generate pick lists according to defined rules (e.g., FIFO
                                             or FEFO).

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Plan shipments and loads.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Implement shipping options with multiple carriers.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Manage trailers.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Manage off-site warehousing or quarantine.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Monitor and analyze performance.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Track expenditures in all categories against budget.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Report performance against targets (e.g., capacity and
                                             resource use).

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Model slotting plans for greater efficiency.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Report “dead stock” and empty locations for auditing.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Analyze shipping alternatives.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Implementing a quality WMS can significantly improve
                     productivity and reduce the frequency of errors or fraud in comparison to traditional
                     methods. In
                     traditional systems, stock pickers may find the wrong item in a location or may find
                     that an item is
                     out of stock. Salespersons with old data may promise what is unavailable, leading
                     to rush orders.
                     Special orders may wait instead of being cross-docked. Fraud or theft may occur (e.g.,
                     deliberate
                     over-picking).

                  
                  
                  
                  Other WMS benefits include the
                     following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Offers competitive advantage, such as faster cycle times
                           through cross-docking or automated checking replacing manual checking

                        
                        

                     
                     
                     
                     	
                        
                        
                        Satisfies retail requirements such as by adding automatic
                           identification technologies

                        
                        

                     
                     
                     
                     	
                        
                        
                        Improves accuracy by automating put-away and pick location
                           verification

                        
                        

                     
                     
                     
                     	
                        
                        
                        Supports high transaction processing capacity for global
                           e-commerce

                        
                        

                     
                     
                     
                     	
                        
                        
                        Optimizes pick path and movement of pickers throughout the
                           warehouse, receiving, put-away, and shipping

                        
                        

                     
                     
                     
                     	
                        
                        
                        Satisfies complex international handling needs such as
                           bonded warehouses and free trade zones

                        
                        

                     
                     
                     
                     	
                        
                        
                        Increases distribution efficiency, for example, coordinating
                           pallet sizes and bulk discounts (e.g., 80 items per pallet = 80-item order for discount)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Reduces safety stocks

                        
                        

                     
                     
                     
                     	
                        
                        
                        Optimizes use of space

                        
                        

                     
                     
                     
                     	
                        
                        
                        Allows planners to plan for regional inventory closer to
                           the customer or to position inventory in anticipation of seasonality or promotion
                           activity

                        
                        

                     
                     
                     
                     	
                        
                        
                        Provides for system design, selection, training, and change
                           management that can mitigate risk

                        
                        

                     
                     

                  
                  
                  
                  
                     
                     
                     
                        
                        Warehouse Control Systems
                        

                     
                     
                     
                     
                     A warehouse control system (WCS) communicates directly with automated
                        materials-handling equipment, acting as an intermediary between the WMS and systems
                        such as
                        RFID/code scanning, automated storage, picking, sorting, and conveyance systems. The
                        WCS operates in
                        real time, issuing commands and integrating systems. For example, it may facilitate
                        material-to-picker methods that use robots to move materials to stationary pickers
                        to improve
                        velocity and safety. It also provides a single user interface that warehouse staff
                        can use. Unlike a
                        WMS, a WCS tends to control systems within only one facility.

                     
                     
                  
               
               
               
               
                  
                  Computerized Maintenance Management
                     Systems

                  
                  
                  
                  
                  
                     
                     As
                     the name implies, computerized maintenance management systems (CMMS)
                     are software programs that monitor assets (such as machinery in
                     a factory or delivery vehicles) and use inputs from the asset itself,
                     production/delivery schedules, labor availability, and maintenance,
                     repair, and overhaul (MRO) inventory to optimize work orders and
                     maintenance procedures.

                  
                  
                  
                  In many cases,
                     an IOT platform is needed to integrate the various protocols for
                     each specific asset and its enabling devices, and this is a prerequisite
                     for using a CMMS to do predictive and prescriptive maintenance.
                     Such a maintenance system can reduce unexpected breakdowns and optimize
                     the life span of equipment. The process optimizes availability and
                     use by taking advantage of planned downtimes to execute procedures.

                  
                  
                  
                  By increasing overall
                     efficiency and productivity while simultaneously increasing the life
                     span of equipment, CMMS systems reduce costs and increase sustainability.

                  
                  
               
               
               
               
                  
                  Responsive
                     Demand-Supply Matching (RDSM)

                  
                  
                  
                  
                  
                     
                     The ASCM Supply Chain Dictionary defines
                     responsive demand-supply matching (RDSM) as

                  
                  
                  
                  
                     
                     the ability to sense demand exceptions; target revenue
                        opportunities; and resolve supply challenges through planning of constrained resources
                        (material,
                        labor, and equipment capacity) and the allocation of supply across the network to
                        best meet demand
                        aligned with the business strategy.

                     

                  
                  
                  
                  While APS provides plant-level coordination, RDSM
                     provides similar coordination at the supply network level. Given high-quality master
                     data and an
                     ongoing master data management process, RDSM will provide real-time visibility into
                     supply
                     disruptions and unmet demand. This will allow executing responses or contingency plans
                     such as
                     activating alternate supply sources. RDSM enables automated decision making though
                     scenario-planning
                     exercises that model demand-shaping opportunities, inventory rebalancing activities,
                     alternate
                     product allocations, and other market opportunities.

                  
                  
                  
                  Examples of disruptions that may be handled through automated decision making when
                     using RDSM
                     include

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Opportunities to increase market share (such as shifts in
                           customer preferences and capitalizing on competitors’ supply disruptions)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Changes in demand signals, which may be governed through
                           demand prioritization rules

                        
                        

                     
                     
                     
                     	
                        
                        
                        Unplanned events or exceptions as an order moves through
                           the supply chain

                        
                        

                     
                     
                     
                     	
                        
                        
                        Issues due to inventory shortfalls and/or working capital
                           constraints.

                        
                        

                     
                     

                  
                  
                  
                  The use of RDSM is being driven by increases in product and service
                     customizations, differing supply responses required by micro-customer segments, and
                     shortened cycle
                     times.

                  
                  
                  
                  RDSM is a component of the Digital Capabilities
                     Model (DCM) for Supply Networks, which is discussed elsewhere.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Digital Supply
               Chain Control Towers

            
            
            
            
            
               
               
               
               
               
                  
                  Supply chain control towers are defined by the
                  ASCM Supply Chain Dictionary as follows:

               
               
               
               
                  
                  A
                     centralized hub that provides an integrated, complete view of data
                     across the end-to-end supply chain. The system allows the supplier
                     to see the requirements and inventory levels at the customer’s site,
                     enhances the ability to get accurate information about supply location
                     and availability, and highlights any potential excess inventory.
                     Similarly, it helps the customer easily identify supply and demand variations
                     and take necessary actions to return excess inventory.

                  

               
               
               
               Note the important
                  final point in the above definition: Control towers allow customers to
                  act on the information they provide. To convey real-time (or near-real-time) information,
                  control towers are dependent on other digital supply chain tools
                  and systems, such as IOT, RFID, sensors, telematics, ERP (e.g.,
                  available-to-promise and capable-to-promise), warehouse and transportation
                  management, and other supply chain partners.

               
               
               
               This interface may
                  also provide for communication between parties and be optimized for
                  multiple devices and for easy user recognition of events through
                  things like color coding. Supply chain control towers may include
                  the use of IOT-enabled supply chain event management (SCEM), which
                  is discussed more next.

               
               
               
               
                  
                  Supply Chain
                     Event Management

                  
                  
                  
                  
                  
                  
                     
                     The ASCM Supply Chain Dictionary defines
                     supply chain event management (SCEM) as follows:

                  
                  
                  
                  
                     
                     A term associated with supply chain management software
                        applications, in which users have the ability to flag the occurrence of certain supply
                        chain events
                        to trigger some form of alert or action within another supply chain application. SCEM
                        can be
                        deployed to monitor supply chain business processes such as planning, transportation,
                        logistics, or
                        procurement. It can also be applied to supply chain business intelligence applications
                        to alert
                        users to any unplanned or unexpected events.

                     

                  
                  
                  
                  The alerts mentioned in the definition are often called
                     exception reporting.

                  
                  
                  
                  SCEM software simulates, controls,
                     and responds to unplanned events and exceptions to planned events. It uses supply
                     chain visibility
                     to link the extended supply chain and track inventory movement. It can help reduce
                     or eliminate
                     customer service errors such as late deliveries or incomplete orders by inputting
                     data into
                     performance management systems so that the root causes of the errors can be seen and
                     corrected. In
                     other words, it shows why a problem has occurred.

                  
                  
                  
                  In
                     addition to enabling fast reactive responses to issues, when SCEM is coupled with
                     IOT and machine
                     learning, it can provide proactive, preventive action plans. For example, IOT can
                     provide data that
                     show an operation is trending toward a control limit, so a response can be planned
                     and rolled out
                     before the limit is reached.

                  
                  
                  
                  This is an example of how
                     SCEM allows users to set parameters based on business rules that trigger notification
                     to the
                     appropriate parties when events in the system occur or when exceptions to those events
                     occur.
                     Managers set workflow-enabled business rules and can spend their time on exceptions
                     instead of
                     sifting through events. Decision makers using SCEM are able to quickly develop and
                     possibly even
                     automatically implement alternate plans. Therefore, SCEM helps mitigate business risk,
                     makes
                     processes more harmonious, and enables collaboration.

                  
                  
                  
                  Use
                     of SCEM can help a supply chain reach the highest stage of supply chain maturity by
                     enabling
                     interactions between their functional systems such as ERP, advanced optimization tools,
                     IOT, and
                     logistics trading exchanges.

                  
                  
                  
                  SCEM can also trigger
                     downstream activity. For example, when a surgeon writes an order (prescription) authorizing
                     a
                     specific procedure, this event may trigger a number of activities at the hospital,
                     such as
                     allocation of nursing resources, operating and recovery room space, pharmacy needs,
                     and meals.

                  
                  
                  
                  
                     
                     
                     
                     
                     SCEM provides active visibility, meaning it
                     can perform the following functions using automated workflows enabled by hyperautomation
                     that

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Monitor events such as
                           demand, shipments, orders, production, fulfillment, and inventory and distribute the
                           information
                           throughout the supply chain

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Measure events against key
                           performance indicators to improve forecasts and decision making

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Notify decision makers when
                           exceptions occur, such as a shortage, so they can make alternate plans in time to
                           avoid costly
                           consequences

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Simulate real or projected
                           exceptions to gauge their impact and recommend solutions

                        
                        

                     
                     
                     
                     	
                        
                        
                        Help control events by
                           providing timely and simple methods for reversing previous system choices when an
                           exception
                           indicates that a change could prevent a problem or be less costly (e.g., ship from
                           an alternate
                           source).

                        
                        

                     
                     

                  
                  
                  
                  Active visibility in SCEM means providing real-time
                     data to internal users and external supply chain members by capturing data from each
                     supply chain
                     partner and dynamically updating distributed databases across the extended supply
                     chain. With SCEM
                     visibility, customers using the company’s website or web portal can see dynamic order
                     status or get
                     the same information from an email, call center, or salesperson. These systems usually
                     save the
                     company money in customer service because an email to customers makes them less likely
                     to call about
                     the status of their order, saving call centers for more complex issues.

                  
                  
                  
                  SCEM benefits include the following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Faster response times to changes in supply and/or demand

                        
                        

                     
                     
                     
                     	
                        
                        
                        Ability to receive exception notifications on portable
                           devices

                        
                        

                     
                     
                     
                     	
                        
                        
                        Earlier marketing and sales demand reaction (less waiting
                           for systems analysts)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Improved order accuracy, tracking, and cycle time

                        
                        

                     
                     
                     
                     	
                        
                        
                        Less management time devoted to shipping and receiving

                        
                        

                     
                     
                     
                     	
                        
                        
                        Reduced inventories and safety stocks across the supply
                           chain

                        
                        

                     
                     
                     
                     	
                        
                        
                        Greater labor efficiency and productivity

                        
                        

                     
                     
                     
                     	
                        
                        
                        Better forecasting and business planning for a flexible
                           response to demand

                        
                        

                     
                     
                     
                     	
                        
                        
                        Reduced total supply chain costs

                        
                        

                     
                     
                     
                     	
                        
                        
                        Increased supply chain agility and responsiveness

                        
                        

                     
                     
                     
                     	
                        
                        
                        Enriched collaboration by allowing it to occur in a
                           decentralized way

                        
                        

                     
                     
                     
                     	
                        
                        
                        Increased customer responsiveness and decreased product
                           returns

                        
                        

                     
                     
                     
                     	
                        
                        
                        Improved real-time communication with ad hoc partners

                        
                        

                     
                     

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic
            6: Maturity Assessments

         
         
         
            
            
            Here we present some foundations
               of maturity assessments and some examples, including the Digital
               Capabilities Model for Supply Networks and the Capability Maturity
               Model Integration tool.

            
            

         
         
         
         
         
            
            
            Maturity Assessment
               Tools

            
            
            
            
            
               
               
               
               
               
                  In order to successfully
                  transform a supply chain, it is important to have an accurate understanding
                  of where your organization stands with regard to current functionality compared
                  to the targeted endpoint for the transformation. Maturity assessments identify
                  multiple levels or stages of performance that an organization may
                  be currently located in for whatever criteria or categories it includes.
                  An organization may be at different levels from category to category.

               
               
               
               There are a variety
                  of maturity assessments that an organization may choose to use, with
                  varying scopes and purposes. All of the big five consulting firms
                  have their own quantitative maturity assessments. For example, PriceWaterhouseCoopers
                  (PwC) has a maturity model that accompanies its SCORmark benchmarking
                  service.

               
               
               
               In another example,
                  the Deloitte-TM Forum model takes a broad view of maturity, examining
                  the organization’s maturity across five dimensions:

               
               
               
               
                  
                  
                  	
                     
                     
                     Customer

                     
                     

                  
                  
                  
                  	
                     
                     
                     Strategy

                     
                     

                  
                  
                  
                  	
                     
                     
                     Technology

                     
                     

                  
                  
                  
                  	
                     
                     
                     Operations

                     
                     

                  
                  
                  
                  	
                     
                     
                     Organization
                        and culture

                     
                     

                  
                  

               
               
               
               There are also models
                  for maturity in specific areas:

               
               
               
               
                  
                  
                  	
                     
                     
                     If working to improve
                        healthcare supply chains, one can leverage the ASCM Global Health
                        Supply Chain (GHSC) Initiative, which includes a self-assessment
                        and tools to identify meaningful, low-cost supply chain improvements.
                        (See www.ascm-ghsc.org.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     If
                        working on demand-driven material requirements planning (DDMRP)
                        or its broader processes, one might use the Demand-Driven Institute’s
                        Adaptive Enterprise Model Development Path.

                     
                     

                  
                  
                  
                  	
                     
                     
                     If
                        working on a big data initiative, an analytics maturity assessment
                        may focus on how the organization identifies and analyzes big data.
                        At the low maturity end of the spectrum, the organization may currently
                        simply have an understanding of what data it wants to use; on the
                        high maturity end, it may be feeding data to artificial intelligence
                        and machine learning initiatives.

                     
                     

                  
                  

               
               
               
               Gartner has five stages
                  in its maturity model:

               
               
               
               
                  
                  
                  	
                     
                     
                     React—siloed autonomous
                        operation

                     
                     

                  
                  
                  
                  	
                     
                     
                     Anticipate—functional
                        scale and efficiency

                     
                     

                  
                  
                  
                  	
                     
                     
                     Integrate—integrated
                        with the supply chain

                     
                     

                  
                  
                  
                  	
                     
                     
                     Collaborate—collaborating
                        with the value chain network

                     
                     

                  
                  
                  
                  	
                     
                     
                     Orchestrate—
                        network orchestrator of profitable customer value

                     
                     

                  
                  

               
               
               
               These are very similar
                  to the maturity stages introduced in Module 1.

               
               
               
               
                  
                  Digital Capabilities Model (DCM) for
                     Supply Networks

                  
                  
                  
                  
                  
                  
                     The
                     Digital Capabilities Model (DCM) for Supply Networks was introduced
                     elsewhere in these materials. Because this model features a network
                     of advanced Industry 4.0 digital capabilities and their input and
                     output relationships, it can be used by organizations to assess
                     their supply chain maturity relative to the fifth supply chain maturity
                     level, the orchestrated supply chain.

                  
                  
                  
                  
                     From this larger set of potential capabilities,
                     organizations should prioritize various capabilities as needed to
                     fit their strategy or address gaps. Deloitte, in “Deloitte’s Digital
                     Capabilities Model for Supply Networks,” shares a series of questions
                     to use to create a road map, which can then be synthesized, piloted,
                     and implemented:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        What
                           is our winning aspiration?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Where
                           will we play?

                        
                        

                     
                     
                     
                     	
                        
                        
                        How
                           will we win?

                        
                        

                     
                     
                     
                     	
                        
                        
                        What
                           capabilities must we have?

                        
                        

                     
                     
                     
                     	
                        
                        
                        What
                           elements do we need?

                        
                        

                     
                     

                  
                  
               
               

            
            
         
         
         
         
            
            
            Capability
               Maturity Model Integration

            
            
            
            
            
               
               
               
               
               
                  
                  
                  ISACA’s Capability
                  Maturity Model Integration (CMMI) model assists organizations in understanding
                  their current capabilities and performance levels and provides a
                  path forward for process improvement. It was originally developed
                  to be implemented for organizations engaged in software engineering
                  but has expanded to be used in other industries. It can be integrated
                  with other frameworks and process improvement tools, such as six
                  sigma or agile development.

               
               
               
               Three specific models
                  are found within the CMMI framework:

               
               
               
               
                  
                  
                  	
                     
                     
                     CMMI for Development,
                        which focuses on process management and improvement with regard
                        to organizations that develop software

                     
                     

                  
                  
                  
                  	
                     
                     
                     CMMI
                        for Acquisition, which focuses on how an organization should initiate
                        and manage the acquisition of new products and services

                     
                     

                  
                  
                  
                  	
                     
                     
                     CMMI
                        for Services, which focuses on the deployment and management of
                        service offerings

                     
                     

                  
                  

               
               
               
               Each of these models
                  focuses on separate process areas for targeted improvement, with
                  differences between the models depending on whether a process area
                  is required for improvement, important (or expected) for improvement,
                  or merely informative to the improvement process.

               
               
               
               From there, organizations
                  may choose to look at the process represented either as a continuum
                  or as separate, distinct stages.

               
               
               
               When examining capabilities
                  as a continuum, there are four levels:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Capability Level 0: Incomplete. At
                        this level, processes are either partially performed or are not
                        performed at all.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Capability Level 1: Performed. At
                        this level, the process is performed to completion, meeting the
                        stated goals for the process area.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Capability Level 2: Managed. At
                        this level, the process is performed as planned and according to
                        stated policies; the process is subject to monitoring, control,
                        and review efforts and is evaluated for how well it follows the
                        intended process description as it is performed.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Capability Level 3: Defined. At
                        this level, a process that originated from a standardized process
                        has been tailored to meet the needs of a particular project or organizational
                        unit in accordance with an organization’s stated tailoring guidelines.

                     
                     

                  
                  

               
               
               
               The model also has
                  five process maturity levels:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Maturity Level 1: Initial. At
                        this maturity level, processes are executed on an ad hoc, chaotic
                        basis and the organizational environment is usually not considered
                        to be stable.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Maturity Level 2: Managed. At
                        this maturity level, an organization uses project management processes
                        to plan and execute processes and projects.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Maturity Level 3: Defined. At
                        this maturity level, processes follow organizationally defined standards,
                        procedures, tools, and methodologies; these follow best practices
                        of project management and are improved upon over time. Tailoring
                        of specific standards, etc., may be done for projects.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Maturity Level 4: Quantitatively
                           managed. At this maturity level, processes are monitored by
                        their ability to achieve quantifiable quality and process performance metrics.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Maturity Level 5: Optimizing. At
                        this maturity level, processes are subject to continuous improvement
                        efforts, based on quantitative measures of needs and objectives.

                     
                     

                  
                  

               
               

            
            
         
         
   
      
         
         
         
         Topic
            7: Identify Common Misalignments

         
         
         
            
            
            Here we address common
               causes of transformation misalignments, discuss how to assess transformation
               readiness, and cover transformation red flags.

            
            

         
         
         
         
         
            
            
            Common Misalignment
               Causes

            
            
            
            
            
               
               
               
               
               
                  Misalignments are common but preventable
                  sources of transformation failure. The potential causes of transformation
                  misalignments are numerous and varied. Common misalignment causes
                  include

               
               
               
               
                  
                  
                  	
                     
                     
                     Unspoken disagreement
                        on the transformation vision among top leaders or other lack of
                        internal alignment

                     
                     

                  
                  
                  
                  	
                     
                     
                     Poorly
                        defined or vague transformation goals

                     
                     

                  
                  
                  
                  	
                     
                     
                     Failure
                        to achieve or plan for ROI

                     
                     

                  
                  
                  
                  	
                     
                     
                     Lack
                        of organizational support (financial or policy) or failure to follow
                        through on resource commitment (financial or personnel/expertise)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Fragmented
                        supply chain strategies across an organization (may lead to competing
                        and/or incompatible efforts to improve the supply chain)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Poorly
                        executed or errant sales and operations planning

                     
                     

                  
                  
                  
                  	
                     
                     
                     Absence
                        of a plan for technology investments and upgrades

                     
                     

                  
                  
                  
                  	
                     
                     
                     Improperly
                        matched organizational structure or culture and ERP systems

                     
                     

                  
                  
                  
                  	
                     
                     
                     Expansive,
                        disorganized, or overly bureaucratic organizational structure

                     
                     

                  
                  
                  
                  	
                     
                     
                     Lack
                        of planned interoperability

                     
                     

                  
                  
                  
                  	
                     
                     
                     Merger
                        and acquisition side effects

                     
                     

                  
                  
                  
                  	
                     
                     
                     Poor
                        standardization, utilization, or management of existing technology
                        and/or business processes

                     
                     

                  
                  
                  
                  	
                     
                     
                     Improper/unconsidered
                        expansion from supply chain to value chain concept

                     
                     

                  
                  
                  
                  	
                     
                     
                     Reliance
                        on same team for piloting and then scaling even though scaling requires
                        a different skill set

                     
                     

                  
                  
                  
                  	
                     
                     
                     Failure
                        to identify new areas of improvement

                     
                     

                  
                  
                  
                  	
                     
                     
                     Significant
                        underestimation of the need for or challenge of change management.

                     
                     

                  
                  

               
               
               
               Many of the above issues
                  may be directly addressed through the creation and maintenance of
                  a supply chain strategy. That being said, many organizations are reluctant
                  to commit the necessary time and resources to develop such a strategy.
                  This may be because organizational leadership does not understand
                  the scope of the supply chain and its potential impact, because
                  supply chain complexity is daunting, because leaders are taking
                  a short-term profitability focus exclusively, or because the organization
                  prides itself on being able to act without significant planning
                  and strategy outlays.

               
               

            
            
         
         
         
         
            
            
            Assess Readiness
               for Transformation

            
            
            
            
            
               
               
               
               
               Given completed maturity
                  assessments and consideration of macroeconomic and other external
                  drivers, an organization should have an understanding of its current performance
                  state and the reasons it should be seeking transformation. However, there
                  are other common barriers that may need to be accounted for to truly understand
                  how ready an organization is to undergo transformation.

               
               
               
               
                  
                  Organizational Culture

                  
                  
                  
                  
                  
                     
                     
                     
                     Organizational
                     culture plays an important role in the ability to transform. All organizations
                     have positive and negative performance attributes, but how they understand
                     and react to these attributes varies. Some organizations focus on
                     positive performance and are reluctant to admit to issues and opportunities
                     to improve; others focus nearly exclusively on negative performance
                     issues.

                  
                  
                  
                  Success
                     can generally be found somewhere in the middle. Organizations should
                     not undersell important negative issues or punish the bearer of
                     bad news. These actions prevent improvement or encourage poor visibility.
                     Similarly, the organization needs to recognize good performance
                     where it exists and maintain an attitude that improvement is within
                     reach. This is important for morale.

                  
                  
                  
                  Also crucial is the organizational attitude
                     toward change. Resistance to change is a major reason for the failure
                     of a transformation to deliver intended results. Regular use of
                     well-founded change management strategies creates change readiness.

                  
                  
                  
                  Culture may also include
                     the adoption and use of important terminology, metrics, and customer
                     focus and underlying acknowledgment of associated risks. Though
                     an organization may exhibit tendencies that indicate it is ready
                     for digital supply chain transformation, actual readiness requires
                     fully embracing new metrics of success and risk. Otherwise, a digital
                     transformation may improve the wrong things or fail to recognize
                     key risks. It is also important not to declare the success of the transformation
                     too soon. Success means that the change has been embraced by the culture
                     and is part of standard operations and that the selected KPIs are
                     showing the desired improvement.

                  
                  
               
               
               
               
                  
                  Times of Struggle

                  
                  
                  
                  When an organization performs poorly due
                     to poor internal performance or external macroeconomic factors,
                     an opportunity is created to level-set organizational processes.
                     However, poor performance also creates pressures to stop investing
                     in new processes and improvements to cut costs, often on short notice.
                     Creating and implementing an entirely new supply chain strategy
                     may take too long, but undergoing a supply chain assessment before
                     making any cuts can help an organization tailor the cuts toward
                     future improvement. By avoiding cuts across the board or poorly
                     targeted cuts, it is possible to set up for future transformations.

                  
                  
               
               
               
               
                  
                  Current
                     Technology and Supply Chain Maturity

                  
                  
                  
                  
                  
                  
                  
                     
                     
                     Maturity assessments may indicate transformation readiness, depending on which
                     models are used. No matter how current technological capabilities and institutional
                     expertise are
                     appraised, it is crucial to ensure that the organization has the ability to execute
                     the tactical
                     steps necessary to implement supply chain transformation. This may require recruitment
                     and training
                     of personnel or the acquisition of new technologies to facilitate changes.

                  
                  
                  
                  Indeed, Industry 4.0 or orchestrated maturity level transformation of supply chains
                     is possible
                     only where an organization is already sufficiently advanced. Where the supply chain
                     largely consists
                     of ad hoc processes or processes exist at a highly “traditional” level, with significant
                     oversight
                     and coordination required by representatives from various functions required for success,
                     transformation may need to take the form of a maturity improvement. Only once cooperation
                     between
                     departments, suppliers, and customers has been created and cross-functional teams
                     with shared
                     measures and goals are used may a transformation take place.

                  
                  
                  
                  
                     Consideration of
                     current technology also includes the quality of the organization’s current master
                     data. Master data is defined in the ASCM Supply
                        Chain Dictionary as follows:

                  
                  
                  
                  
                     
                     An enterprise’s essential core data consisting of basic
                        information needed across the enterprise to conduct business. Master data describes
                        the core
                        entities of the enterprise, including products, customers, suppliers, sites, and charts
                        of
                        accounts.

                     

                  
                  
                  
                  Master data management is crucial to the success of
                     any analytical programs, AI, IOT, automation, and other efforts. Master data management
                     is discussed
                     elsewhere.

                  
                  
               
               
               
               
                  
                  People

                  
                  
                  
                  
                  
                     Appropriate consideration
                     of the people in an organization is crucial as well. People, obviously,
                     make up the culture, and they execute the necessary changes during
                     a transformation. However, the multifaceted roles and needs of the
                     organization’s employees are often overlooked. People need to feel
                     that their voice is being heard, and when it is, you can make them
                     part of the solution. When people feel unheard, this is a red flag
                     for transformation failure.

                  
                  
                  
                  A digital supply chain transformation requires
                     project team members with sufficient expertise in technology, process,
                     and change management. It also requires team members with appropriate
                     people management skills. So-called “soft” issues (for example,
                     emotional attachment or pride in current work and accomplishments,
                     fear of the unknown) are important to overall success and attaining
                     organizationwide buy-in.

                  
                  
                  
                  For
                     example, simply stating that a supply chain transformation will
                     lead to more organizational profit is unlikely to motivate individuals
                     to actively comply with updated standards and participate in changed
                     processes. They need intrinsic motivation. They must understand
                     how their jobs will be tangibly improved or made easier through
                     the transformation. Fears of job loss or position obsolescence need
                     to be addressed head on with honesty and in a timely manner. If
                     persons will be given opportunities to retrain or apply for new
                     roles, this needs to be communicated.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Identify Red
               Flags

            
            
            
            
            
               
               
               
               
               
                  Red flags refer to important warning signs,
                  such as signs of transformation failure. There are a host of red
                  flags to check for to prevent issues or failures later in the process.

               
               
               
               
                  An important pitfall to avoid
                  arises in the form of decision-making biases. Every human exhibits
                  some form of bias, often originating from cognitive assumptions
                  or shortcuts that underlie the decision-making processes that the
                  brain uses. Studies have identified over 175 forms of cognitive
                  bias; it is not possible to account for all of these in all efforts.
                  However, awareness of a handful of common and important biases may
                  be useful to prevent avoidable failures. These biases are described
                  in Exhibit 2-11.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 2-11: Common Forms of Bias
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Bias

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Description

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Anchoring

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Initial
                                    information is favored in decision-making processes, without adjustments for
                                    subsequent information.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Availability

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Decisions
                                    are made based on easily accessed information and options, thereby avoiding
                                    consideration of alternatives.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Confirmation

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Tendency
                                    of individuals to seek and value information that supports their preexisting
                                    opinion or point of view.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Framing

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Decision
                                    making is altered due to the method that is used to express a problem
                                    or fact.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Groupthink

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Groups
                                    of individuals set aside critical thinking, preferring instead to
                                    maintain agreement and consensus within the group.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Overconfidence

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Individuals
                                    are overly confident in their ability or misjudge the likelihood
                                    of something occurring.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Selective
                                    perception

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Interpretations
                                    and decisions are made based on an individual’s own perceptions, excluding
                                    perceptions of others.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Sunk
                                    cost

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Resources
                                    that have already been expended (and are not recapturable) dictate future
                                    decision making, leading to the failure to cut losses or evaluate
                                    better alternatives.

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               Some of those forms
                  of bias may directly lead to common transformation mistakes. For
                  example, overconfidence may lead to the belief that a potential
                  technology will solve a major issue for an organization (or meet
                  a major goal of a transformation effort). By disregarding risk and
                  overestimating the likelihood of success, an organization may invest
                  in the use of a technology at scale, without initiating small scale
                  testing. Unforeseen drawbacks and struggles that arise may be very
                  costly to control once deployed at scale across an organization
                  or supply chain. Poorly training users or poorly preparing them
                  for change can also have overconfidence as a cause.

               
               
               
               Multiple cultural issues
                  manifesting in the workforce may be functional red flags as well:

               
               
               
               
                  
                  
                  	
                     
                     
                     Low opinion or ownership
                        of the supply chain strategy

                     
                     

                  
                  
                  
                  	
                     
                     
                     Poor
                        attitudes and low levels of commitment

                     
                     

                  
                  
                  
                  	
                     
                     
                     Unavailable
                        or incompetent organizational leadership

                     
                     

                  
                  
                  
                  	
                     
                     
                     Presence
                        of a silo mentality across organizational functions

                     
                     

                  
                  
                  
                  	
                     
                     
                     Toxic
                        behavior by employees, including

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Antagonistic
                              actions

                           
                           

                        
                        
                        
                        	
                           
                           
                           Argumentativeness

                           
                           

                        
                        
                        
                        	
                           
                           
                           Open
                              hostility or stonewalling

                           
                           

                        
                        
                        
                        	
                           
                           
                           Work
                              avoidance

                           
                           

                        
                        
                        
                        	
                           
                           
                           Uncooperativeness

                           
                           

                        
                        
                        
                        	
                           
                           
                           Malicious
                              compliance

                           
                           

                        
                        
                        
                        	
                           
                           
                           Corruption

                           
                           

                        
                        
                        
                        	
                           
                           
                           Undependability

                           
                           

                        
                        

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Fundamental
               Changes

            
            
            
            
            
               
               
               
               
               
                  If a transformation is to avoid serious
                  misalignments and issues, fundamental changes may be needed in organizational
                  culture, structures, policies, procedures, technologies, or people
                  capabilities. Since specifics are covered elsewhere on how to transform
                  cultures and structures and how to use the underlying change management needed
                  to execute fundamental changes, here we present some best practices
                  that may be employed when considering how to redesign the organization
                  or its strategies.

               
               
               
               In Digital Transformation of the Supply
                     Chain by Albert Tan and Sameer Shukkla, the authors present
                  a set of redesign principles that help guide making fundamental changes
                  in supply chain processes:

               
               
               
               
                  
                  
                  	
                     
                     
                     Organize work around
                        outcomes, not tasks.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Let
                        those who use the process perform the process.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Capture
                        information once—at the source.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Put
                        the decision point where the work is performed and build control
                        in the process.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Treat
                        geographically dispersed resources as though they were centralized.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Link
                        or convert sequential activities into parallel activities.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Design
                        the process for the dominant flow, not for the exceptions.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Look
                        for ways to postpone the final product.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Exploit
                        resource pooling to avoid suboptimization.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Avoid
                        duplicating tasks with supply chain partners.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Outsource
                        non-core processes.

                     
                     

                  
                  

               
               
               
               However, even when
                  following the above principles and monitoring/planning for common
                  misalignments and red flags, interventions are likely to be necessary.
                  The intervention must be tailored to the blocker or disruption encountered.

               
               

            
            
         
         
   
      
         
         
         
         Section B: Assess Supply
            Chain Current State

         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Define a balanced
                     set of integrated metrics for the to-be strategy and then use these metrics
                     to map out the as-is strategy so the baseline will be comparable to the new
                     strategy

                  
                  

               
               
               
               	
                  
                  
                  Convert generic
                     metrics to organization-specific versions

                  
                  

               
               
               
               	
                  
                  
                  Develop a
                     data-gathering plan and gather data

                  
                  

               
               
               
               	
                  
                  
                  Use supply chain
                     segmentation to prioritize the supply chain to design first

                  
                  

               
               
               
               	
                  
                  
                  Perform geographic
                     and process mapping (thread diagrams) to understand the as-is supply
                     chain

                  
                  

               
               
               
               	
                  
                  
                  Benchmark process
                     and performance metrics using tools such as SCORmark

                  
                  

               
               
               
               	
                  
                  
                  Create detailed
                     as-is maps, models, and diagrams for the selected supply chain

                  
                  

               
               
               
               	
                  
                  
                  Understand how to
                     use the staple-yourself-to-an-order walkthrough/interview process

                  
                  

               
               
               
               	
                  
                  
                  Analyze defects and identify
                     performance gaps.

                  
                  

               
               

            
            
            
            This section is about understanding where you
               are at, in detail, so you will know the gaps you need to close and how much work
               closing those gaps will be. Defining a balanced set of integrated metrics that will
               work for the future state reflects the principle that you can manage only what you
               can measure. The measurements define your priorities. Using these metrics to assess
               the current state will enable you to produce a like-to-like comparison of the as-is
               and to-be states. Part of this process involves converting standard metric
               definitions to fit the data that are actually available and can be gathered
               automatically or with minimal steps. We also address how these metrics are used in
               benchmarking.

            
            

         
         
         
         
   
      
         
         
         
         Topic
            1: Define To-Be Metrics and Use Them to Analyze As-Is Performance

         
         
         
            
            
            Here we discuss the need
               to define the right metrics for the strategy, defining the inputs
               and calculations in detail so they can be captured by the organization.

            
            

         
         
         
         
         
            
            
            Define a Balanced
               Set of Integrated Metrics

            
            
            
            
            
               
               
               
               
               
                  The design team starts its analysis soon
                  after it is chartered and the project is kicked off, perhaps just
                  after getting training in the selected metrics framework. The team
                  is charged with first selecting a balanced set of integrated metrics
                  that will be used to implement the strategy going forward. This
                  step is done early so that these metrics can be used to map the
                  as-is state in detail. The values will be directly comparable from
                  the as-is state to the to-be state so that expected benefits and
                  the degree of transformation success can be quantified. Establishing
                  this current state baseline enables like-to-like comparison and
                  is critical to quantifying improvements. Comparison against the
                  baseline will prove whether transformation efforts are making a
                  difference.

               
               
               
               
                  
                  To be of strategic
                  value, it is vital that metrics come from an integrated measurement model
                  (a KPI [key performance indicator] tree) so that the set can be
                  used to drill down to find root causes of issues and to aggregate
                  up to measure strategic alignment. The set selected needs to be
                  balanced, meaning that each major aspect of the strategy can be
                  assessed. Balance also implies that it is the smallest set that
                  can achieve the strategy. Avoid diluting the power of the key metrics.

               
               
               
               While organizations
                  could start with the current set of high-level KPIs that they are using
                  to measure organizational and supply chain performance, these metrics
                  will not likely be the right set for the new strategy and can create
                  a risk of returning to old ways. In addition, different business
                  units or parts of the organization might be measured using slightly
                  different metrics, perhaps hundreds of them in total, making it
                  impossible to aggregate metrics and measure end-to-end results.
                  In this scenario, each area that is meeting its own internal targets
                  will not see any need to improve. In such cases, the transformation
                  will need to first standardize KPIs so improvement areas will become
                  obvious. Different supply chains might still use different KPIs,
                  but they should be drawn from the same KPI tree and any areas of
                  metric overlap must be made to conform to the same metric defined
                  in a standard way.

               
               
               
               Start with a larger
                  set of potential metrics and then rationalize each inclusion or omission
                  based on its ability to target identified performance gaps. Several
                  methods can be used to select a balanced set of integrated metrics:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        
                        Learn a framework
                        such as SCOR DS and select metrics from this set.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Fill
                        out a benchmarking survey and select from among the metrics defined
                        in the results. (For example, SCORmark uses SCOR DS metrics.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Use
                        a balanced set of integrated metrics from an internal source or
                        a consulting source.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Use
                        a core set of metrics from one of the above sources but supplement
                        them with custom metrics, such as metrics for ecology, ethics, or
                        the economy (e.g., material circularity indicator [MCI], SASB Standards
                        for IFRS sustainability reporting).

                     
                     

                  
                  

               
               
               
               Many organizations
                  have developed their own metrics sets over time, and many consulting
                  organizations have developed similarly well-thought-out metrics.
                  These are often based on past implementation experiences and/or
                  the metrics that are available in the current ERP system. Many closely
                  resemble the SCOR DS metrics we present as examples. For example,
                  the organization might use perfect line fulfillment, which is similar
                  to perfect customer order fulfillment but is measured at the line
                  level instead of the order level. (Many ERP systems also measure
                  at the line level.) Using such metrics can create risks of partner
                  metric incompatibility, difficulty in finding good benchmark data,
                  or becoming locked into ERP metrics that are measuring the wrong
                  things (e.g., processes that could be entirely omitted).

               
               
               
               SCOR DS, on the other
                  hand, is a standard developed by wide industry participation, and
                  benchmark metrics are readily available. Because it features open
                  access to all persons who register (for free) on the ASCM site,
                  it is more likely to be adopted by internal and external partners.

               
               
               
               SCOR DS also provides
                  standard definitions of each metric, which is critical to the process
                  because it forces everyone to adopt a shared understanding of the
                  metric’s inputs, process, and output. It will still be necessary
                  to adapt these metrics to the data that are available in the ERP
                  system. Note, however, that many ERP systems have adopted the SCOR
                  methodology as part of their process framework.

               
               
               
               
                  Exhibit 2-12 shows
                  the SCOR DS metrics at level 1 plus the codes for level 2 metrics with
                  shorthand references to these metrics. (See the SCOR DS website
                  for full names.)

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 2-12: Full Set of SCOR DS Level 1 and Level 2 Metrics
                        
                        
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Category

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Performance Attributes

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 SCOR
                                    DS Level 1 and Level 2 Metrics

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Resilience
                                    

                                 
                                 
                                 
                                 

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Reliability
                                    (RL)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    Perfect Customer Order Fulfillment
                                       (RL.1.1): RL.2.1 to 2.4 (in full, commit date, documentation,
                                    and condition)

                                 
                                 
                                 
                                 
                                    Perfect Supplier Order Fulfillment
                                       (RL.1.2): RL.2.5 to 2.8 (in full, commit date, documentation,
                                    and condition)

                                 
                                 
                                 
                                 
                                    Perfect Return Order Fulfillment
                                       (RL.1.3): RL.2.9 to 2.12 (on time, in full, documentation, and
                                    condition)

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Responsiveness (RS)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    Customer Order Fulfillment Cycle
                                       Time (RS.1.1): RS.2.1 to 2.5 (cycle times for order, source,
                                    transform, fulfill, and return)

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Agility
                                    (AG)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    Supply Chain Agility (AG.1.1): AG.2.1
                                    to 2.5 (agility for order, source, transform, fulfill, and return)

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Economic
                                    

                                 
                                 
                                 
                                 

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Costs
                                    (CO)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    Total Supply Chain Management Cost
                                       (CO.1.1): CO.2.1 to 2.5 (costs for ordering, acquisition, inventory
                                    carrying, supply chain finance/planning, and IT)

                                 
                                 
                                 
                                 
                                    Cost of Goods Sold (COGS) (CO.1.2): CO.2.6
                                    to 2.8 (costs for direct material, direct labor, and indirect)

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Profit
                                    (PR)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    Earnings Before Interest and Taxes
                                       (EBIT) as a Percent of Revenue (PR.1.1): (no level 2 metrics)

                                 
                                 
                                 
                                 
                                    Effective
                                       Tax Rate (PR.1.2): (no level 2 metrics)

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Assets
                                    (AM)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    Cash-to-Cash Cycle Time (AM.1.1): AM.2.1
                                    to 2.3 (days sales outstanding, inventory days of supply, and days
                                    payables outstanding)

                                 
                                 
                                 
                                 
                                    Return on Fixed Assets (AM.1.2): AM.2.4
                                    to 2.5 (revenue and fixed assets)

                                 
                                 
                                 
                                 
                                    Return on Working Capital (AM.1.3): AM.2.6
                                    to 2.8 (accounts payable, accounts receivable, and inventory)

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Sustainability
                                    

                                 
                                 
                                 
                                 

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Environmental (EV)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    Materials Used (EV.1.1): EV.2.1
                                    to 2.2 (renewable and nonrenewable)

                                 
                                 
                                 
                                 
                                    Energy
                                       Consumed (EV.1.2): EV.2.3 to 2.4 (renewable and nonrenewable)

                                 
                                 
                                 
                                 
                                    Water Consumed
                                       (EV.1.3): EV.2.5 to 2.6 (withdrawal and discharged)

                                 
                                 
                                 
                                 
                                    GHG Emissions
                                       (EV.1.4): EV.2.7 to 2.9 (direct, energy indirect, and other
                                    indirect)

                                 
                                 
                                 
                                 
                                    Waste Generated (EV.1.5): EV.2.10
                                    to 2.11 (diverted from disposal and directed to disposal)

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Social
                                    (SC)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    Diversity and Inclusion (SC.1.1): (no
                                    level 2 metrics)

                                 
                                 
                                 
                                 
                                    Wage Level (SC.1.2): (no level
                                    2 metrics)

                                 
                                 
                                 
                                 
                                    Training
                                       (SC.1.3): (no level 2 metrics)

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               
                  Source: SCOR DS. Used with permission.
                  

               
               
               
               Here are some general
                  principles for selecting metrics from this or another list:

               
               
               
               
                  
                  
                  	
                     
                     
                     Select at least one
                        level 1 or equivalent top-level metric from each category of attributes,
                        such as one KPI for reliability, one for responsiveness, and so
                        on.

                     
                     

                  
                  
                  
                  	
                     
                     
                     For
                        each chosen metric, select some or all supporting metrics one level
                        down (level 2 in SCOR DS).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Verify
                        that the set of metrics reflects the organization’s strategic imperatives
                        and critical performance gaps, which could involve selecting more
                        than one metric in the same attribute category as needed.

                     
                     

                  
                  

               
               
               
               For example, let’s
                  return to our case study organization, Sample, Inc. This petroleum and
                  chemical products company selected the following level 1 and level
                  2 metrics for its transformation program:

               
               
               
               
                  
                  
                  	
                     
                     
                     Reliability (RL):
                        Perfect Customer Order Fulfillment (RL.1.1): RL.2.1 to 2.4 (in full, commit
                        date, documentation, and condition)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Responsiveness
                        (RS): Customer Order Fulfillment Cycle Time (RS.1.1): RS.2.1 to 2.5
                        (cycle times for order, source, transform, fulfill, and return)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Agility
                        (AG): Supply Chain Agility (AG.1.1): AG.2.1 to 2.5 (agility for
                        order, source, transform, fulfill, and return)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cost
                        (CO): Total Supply Chain Management Cost (CO.1.1): CO.2.1 to 2.5
                        (costs for ordering, acquisition, inventory carrying, supply chain
                        finance/planning, and IT)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Profitability
                        (PR): Earnings Before Interest and Taxes (EBIT) as a Percent of Revenue
                        (PR.1.1): (no level 2 metrics)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Assets
                        (AM): Cash-to-Cash Cycle Time (AM.1.1): AM.2.1 to 2.3 (days sales outstanding,
                        inventory days of supply, and days payables outstanding)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Environmental
                        (EV): Waste Generated (EV.1.5): EV.2.10 to 2.11 (diverted from disposal
                        and directed to disposal)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Social
                        (SC): Training (SC.1.3): (no level 2 metrics)

                     
                     

                  
                  

               
               
               
               Note how they selected
                  just one metric for each performance attribute.

               
               
               
               This set was selected
                  to reflect the organization’s overall strategy as a low-cost competitor
                  that needs to keep its inventory in constant motion, its costs low,
                  and its profit margins high enough in this low-margin business.
                  Order fulfillment reliability is an order qualifier. Triple-bottom
                  line strategic requirements include highly trained staff and reducing
                  the quantity of rejected materials without compromising quality.

               
               

            
            
         
         
         
         
            
            
            Convert Generic
               Metrics to Organization-Specific Versions

            
            
            
            
            
               
               
               
               
               
                  
                  Given a balanced set of integrated metrics,
                  the next step is to understand the purpose of each metric to ensure
                  that the correct metrics are being used and to determine which can
                  be used as is and which will need modifications to be compatible
                  with the organization’s ERP or other information systems.

               
               
               
               
                  
                  
                  
                  
                  Start by examining
                  each chosen metric’s standard definition, calculation, data collection
                  advice, and discussion to ensure that this is the expected measurement.
                  For example, using the SCOR DS website, the design team can review
                  RS.1.1 Customer Order Fulfillment Cycle Time. It has the following
                  definition and calculation:

               
               
               
               
                  
                  
                     Definition: The average actual
                     cycle time consistently achieved to fulfill customer orders. For
                     each individual order, this cycle time starts at the order receipt
                     and ends at customer acceptance of the order.

                  
                  
                     Calculation: Sum
                     actual cycle times for all orders delivered / Total number of orders
                     delivered

                  

               
               
               
               The metric is measured
                  in days.

               
               
               
               For data collection,
                  the website says

               
               
               
               
                  
                  Data
                     for the components that are used to drive the calculation of this
                     metric are taken from the Order, Source, Transform and Fulfill process
                     elements.

                  

               
               
               
               The discussion focuses
                  on dwell time (extra lead time from the customer during which no
                  activity takes place) and how it is extra time for planning but
                  is not waste. The design team can decide the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     Whether to separate
                        out dwell time by adding it to a customer order fulfillment process
                        time metric and having the sum equal RS.1.1.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Whether
                        to add customization such as by differentiating order fulfillment
                        cycle time for make-to-stock (MTS) from that for make-to-order (MTO).
                        For MTO, for example, the calculation could be amended to include
                        these steps: order entry complete to creation of production order
                        (this is where dwell time would also reside), from production order
                        to manufacturing ship, from manufacturing ship to order received
                        at distribution center (in transit), from received at DC to customer ship,
                        from customer ship to customer receipt (in transit), and from customer receipt
                        to installation complete (for items with installation components).

                     
                     

                  
                  

               
               
               
               Design teams also carefully
                  define exactly when each process or calculation component begins
                  or ends, such as a PO receipt or EDI receipt time stamp starting
                  the process. This definition process is very important for working
                  with external partners so that both parties share the same idea
                  of what a metric means. The definition strongly influences how each
                  party perceives how well things are going between the parties. It
                  can also help minimize risks of gaming of the system, such as by
                  carefully defining all inputs so that it is clear what must be included
                  or excluded (e.g., not allowing outliers such as new product introductions
                  to be excluded from fill rate metrics).

               
               
               
               When selecting metrics,
                  design teams need to understand data-gathering principles. An important
                  principle is to select metrics that measure as close to the customer experience
                  perspective as possible. For example, select the moment of order submission
                  instead of order entry or select delivered performance over shipping performance
                  or received quality over shipped quality.

               
               
               
               Metrics data collection
                  should use a spreadsheet or other tools to organize these details,
                  the data that are collected per element, and the calculations. Exhibit 2-13 shows an
                  example for a metric that can often be difficult to collect in practice,
                  perfect customer order fulfillment. (Much of this is quoted or paraphrased
                  from SCOR DS.)

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 2-13: Metric Data Collection Template, Perfect Customer Order Fulfillment
                        
                        
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 RL.1.1 Perfect Customer Order Fulfillment

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Metric

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Calculation

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 %

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Data

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Description

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 1000

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Total number of orders delivered

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 RL.2.1 Percentage
                                    of orders delivered in full to customer

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 (Total
                                    number of orders delivered in full / Total number of orders delivered)
                                    x 100%

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 85%

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 880

                                 
                                 
                                 
                                 890

                                 
                                 
                                 
                                 850

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 RL.3.1 Delivery item accuracy to customer

                                 
                                 
                                 
                                 RL.3.2 Delivery quantity
                                    accuracy to customer

                                 
                                 
                                 
                                 RL.2.1 Total number
                                    of orders delivered in full

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 RL.2.2
                                    Delivery performance to original customer commit date

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 (Total
                                    number of orders delivered to original commitment date / Total number of
                                    orders delivered) x 100%

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 94%

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 950

                                 
                                 
                                 
                                 990

                                 
                                 
                                 
                                 940

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 RL.3.3 Customer commit date achievement

                                 
                                 
                                 
                                 RL.3.4 Customer location
                                    accuracy

                                 
                                 
                                 
                                 RL.2.2
                                    Total number of orders delivered to original commitment date

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 RL.2.3 Customer
                                    order documentation accuracy

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 (Total
                                    number of orders delivered with accurate documentation / Total number
                                    of orders delivered) x 100%

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 95%

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 995

                                 
                                 
                                 
                                 990

                                 
                                 
                                 
                                 960

                                 
                                 
                                 
                                 950

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 RL.3.5 Customer order compliance document accuracy

                                 
                                 
                                 
                                 RL.3.7 Customer order
                                    payment document accuracy

                                 
                                 
                                 
                                 RL.3.8 Customer order shipping document accuracy

                                 
                                 
                                 
                                 RL.2.3 Total number
                                    of orders delivered with accurate documentation

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 RL.2.4 Customer
                                    order perfect condition

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 (Number
                                    of orders delivered in perfect condition / Number of orders delivered) x
                                    100%

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 96%

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 980

                                 
                                 
                                 
                                 970

                                 
                                 
                                 
                                 960

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 RL.3.11 Customer orders delivered damage free
                                    conformance

                                 
                                 
                                 
                                 RL.3.12
                                    Customer orders delivered defect free conformance

                                 
                                 
                                 
                                 RL.2.4 Total number
                                    of orders delivered in perfect condition

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 RL.1.1
                                    Perfect customer order fulfillment

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 (Total
                                    perfect orders / Total number of orders) x 100%

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 70%

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 700

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 RL.1.1 Total perfect orders (Note: An order
                                    is perfect if the individual line items making up the order are
                                    all perfect. Each component gets a score of 1 if it is judged to
                                    be perfect. Otherwise, it gets a score of 0. If the sum of scores
                                    equals the number of components [4], the order line is perfectly
                                    fulfilled.]

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               The calculations in
                  the exhibit above are made by dividing the line item of interest
                  by the total number of orders delivered (shown in the first row).
                  When more than one line item is listed, the calculation uses only
                  the pertinent numerator. For example, for RL.2.4, 960 orders were
                  delivered in perfect condition, and this divided by the 1,000 orders
                  sampled results in 96 percent customer order perfect condition.
                  The other data in that row are available and were gathered because
                  they might be used for a level 2 metric.

               
               
               
               Source data for perfect
                  customer order fulfillment may be problematic to gather:

               
               
               
               
                  
                  
                  	
                     
                     
                     Data such as expected
                        quantity, request date, commit date, actual ship date, customer
                        receipt date, and orders paid on time may not be available, may
                        be recorded separately (e.g., only aggregated with other data),
                        or may exist in the same information system.

                     
                     

                  
                  
                  
                  	
                     
                     
                     For
                        RL.2.2, delivery performance to original customer commit date, the
                        ERP system may overwrite the original customer commit date if the
                        date is changed, making it look like this metric is at 100 percent.
                        Also, it may not differentiate between a customer request for a
                        new commit date (here the new date is the new comparative basis
                        for the metric) and a failure that requires asking the customer for
                        a new commit date (here the original date should be used for the
                        metric). Order cancellations by the customer also need to be excluded,
                        but this is problematic because customers may cancel for different
                        reasons, such as that they don’t need the product any more (their
                        own reasons) or that the commit date is past their request date
                        (due to your inability/failure).

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        ERP system will need to be able to evaluate each line of an order
                        individually for all level 2 factors and have a calculation that
                        assigns the 1 or 0 score, sum them for each line, and then evaluate
                        the order for all perfect lines to assess perfect orders.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Organizations
                        need proof from customers on delivery receipt, customer acceptance,
                        and so on. Similarly, some metrics may need data from carriers.
                        In blockchain implementations, this is called the last mile problem.
                        IOT is being explored to help, by, for example, providing geofencing
                        to track materials in transit, when they arrive at the customer’s
                        dock, and when materials are unloaded.

                     
                     

                  
                  

               
               
               
               Data for some metrics
                  will already be entirely captured by ERP or other systems, so collection
                  will be straightforward. For example, cash-to-cash cycle time can
                  be gathered from the general ledger, accounts receivable (for days
                  sales outstanding), accounts payable (for days payables outstanding),
                  purchasing, production reporting, or CRM modules.

               
               
               
               
                  Exhibit 2-14 shows
                  the data collection template for inventory days of supply, a level
                  2 metric for cash-to-cash cycle time. (The calculation is quoted
                  from SCOR DS.) Since the calculation numerator is a five-point rolling
                  average, note how the most current five measurements are provided.
                  These are summed, and the average is found by dividing by the number
                  of measurements. The resulting average is $5,698k. The denominator is
                  the annual cost of goods sold divided by 365 days, so $26,000k/365
                  = $71.2k per day. Inventory days of supply is then $5,698,000/$71,200
                  = 80 days after rounding.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 2-14: Metric Data Collection Template, Cash-to-Cash Cycle Time (Inventory
                                 Days of Supply)
                        
                        
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 AM.1.1 Cash-to-Cash Cycle Time

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Metric

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Calculation

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Days

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Data

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Description

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 AM 2.2 Inventory Days of Supply

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Five-point rolling average of gross value of
                                    inventory at standard cost / Annual cost of goods sold / 365 days

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 80

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 $26,000

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Cost
                                    of Goods Sold, Annual, ($000s)

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 $71.2

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 COGS,
                                    Daily, ($000s), (COGS / 365)

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 $5,850

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Gross
                                    value of inventory at standard cost, ($000s), 1/01/Y1

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 $5,150

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Gross
                                    value of inventory at standard cost, ($000s), 3/01/Y1

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 $5,600

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Gross
                                    value of inventory at standard cost, ($000s), 6/01/Y1

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 $6,050

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Gross
                                    value of inventory at standard cost, ($000s), 9/01/Y1

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 $5,840

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Gross
                                    value of inventory at standard cost, ($000s), 12/31/Y1

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               Design teams continue
                  this process until all metrics and their components have an agreed-upon
                  definition, calculation, component calculations, and unique identifier.

               
               

            
            
         
         
         
         
            
            
            Data-Gathering
               Plan, Gathering Data, and Process Design

            
            
            
            
            
               
               
               
               
               
                  Data are gathered in transformation design
                  to enable establishing a performance baseline that is quantitative
                  and based on reliable data. Time spent in forming a good data-gathering
                  plan can shorten and simplify the data-gathering process significantly. This
                  is partly because the process of determining what to measure and
                  how to measure it are iterative tasks, meaning that it may be necessary
                  to revise what will be measured if needed for data-gathering feasibility
                  or efficiency. Also, the design team may not have direct access
                  to some data types and may need to provide advance warning to data
                  owners of their required participation. Alternately, they could
                  get a representative from each area to join the design team and
                  be responsible for those data. External parties such as suppliers
                  or customers could also have a design team representative with data
                  responsibilities.

               
               
               
               A data-gathering plan
                  may need to rely on some sources of observed data (as opposed to
                  recorded data from ERP and other sources), and the plan will help
                  schedule the related interviews, audits, value stream mapping, time
                  studies, or error log reviews. An example is observation of the
                  percentage of orders that require manual entry.

               
               
               
               An organization’s data-gathering
                  plan needs to specify the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     Metric name, definition,
                        and calculation details. These are critical. Otherwise, a business
                        unit or plant may calculate the metric differently, defeating the
                        purpose of the metric. Significant change management and negotiation
                        may be needed to come to consensus on these details for each metric.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        functional area owner of the data for the metric and the ERP or
                        other system data location. Here are common areas:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Marketing or business
                              development functions for customer segment data, with data from
                              the customer master: ERP, customer relationship management (CRM) systems

                           
                           

                        
                        
                        
                        	
                           
                           
                           Business,
                              product development, or manufacturing functions for products and services
                              (costs, capabilities, and capacities) with data in the product master: ERP
                              or product life cycle management systems

                           
                           

                        
                        
                        
                        	
                           
                           
                           Strategic
                              sourcing or business development functions for supplier and channel partner
                              management, with data from the supplier master: ERP, supplier relationship
                              management (SRM), logistics systems

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Metric
                        segmentation strategy for lower measurement levels for each metric
                        such as by customer, location, item, country, or product family.
                        If a standardized KPI tree is used, it will define levels of segregation
                        down to a specific level. (For example, SCOR DS defines this down
                        to level 3, but level 4 or lower needs defining.) Data gathering
                        for this includes data on how sales regions, market channels, or
                        customers are segmented in the information systems.

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        data extract query and specific tables and fields that will be used
                        to get the data from the ERP system, data lake, or other source.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sample
                        size of the data, such as data from the past three months for perfect customer
                        order fulfillment or one year for total supply chain management
                        cost.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Global
                        map of organizational locations showing customers, markets, products, services,
                        suppliers, and channel partners, including

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Customers
                              and markets, suppliers, and channel partners

                           
                           

                        
                        
                        
                        	
                           
                           
                           Product
                              and service families in a summary matrix with types of demands made by
                              customers, suppliers, and channel partners

                           
                           

                        
                        
                        
                        	
                           
                           
                           Structure
                              of sourcing hierarchies.

                           
                           

                        
                        

                     
                     

                  
                  

               
               
               
               Different data collection
                  teams may be responsible for gathering different categories of data,
                  such as one team gathering all of the cash-to-cash cycle time metrics
                  and its subsets. This team should be responsible for the whole process:
                  detailing metric definition/components, gathering data, designing
                  an ongoing data-gathering process, and analyzing defects. Team member
                  selection criteria should factor in having team members who have
                  access to the given data so special arrangements are not needed.

               
               
               
               Gathering data involves
                  running queries to collect data or manually gathering data, plus
                  assessing and validating data quality. Going through this process
                  with the initial list of metrics will provide early warning of data-gathering
                  issues such as the need for manual gathering, lack of authorization,
                  or data that are aggregated improperly for the metric. Here are
                  examples of data issues that are common to encounter:

               
               
               
               
                  
                  
                  	
                     
                     
                     Only a component of
                        the data is desired, but it isn’t tracked separately. For example,
                        perhaps balance sheet data are available only at the corporate level
                        and are not tracked at the supply chain level. Rather than major
                        balance sheet restructuring, a workaround may be needed, such as
                        estimating balance sheet inventory using percentage of sales to
                        total inventory.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Data
                        are organized for business accounting but not for supply chain requirements. For
                        example, data exist for each line of business but are not separated
                        by distribution channel, which may be how the design team wants
                        to measure supply chain requirements. A project could be run to
                        change what is measured, or another workaround could be used, such
                        as using a dominant channel as a proxy.

                     
                     

                  
                  

               
               
               
               For purposes of transformation
                  benchmarking, using some manually collected data may be necessary
                  and expedient. However, ongoing operations will eventually be measured
                  using these metrics, and that process needs to be timely. Therefore, whenever
                  possible, envision what an efficient, repeatable, and reliable ongoing
                  data-gathering process would look like for the data. Implementing
                  this ideal process may need to be its own project in the transformation
                  portfolio. For example, this could include plans to automate certain
                  queries and reports or to automatically gather data from external
                  partners using an application programming interface (API). Take feedback
                  from the initial data-gathering process and from discussions with
                  data owners when developing such plans.

               
               

            
            
         
         
   
      
         
         
         
         Topic
            2: Prioritize the Supply Chain to be Designed, Set Attribute Targets,
            Map, and Benchmark

         
         
         
            
            
            Here we discuss how to
               determine which supply chain should be designed first and how to
               set targets for supply chain strategic attributes. Once this is
               identified, a detailed geographic map and a process map of this
               supply chain can be developed. This and the data collected for the
               selected metrics are then used in benchmarking the supply chain
               against its strategic targets.

            
            

         
         
         
         
         
            
            
            Prioritize
               Supply Chain Design Using Supply Chain Segmentation

            
            
            
            
            
               
               
               
               
               
                  A transformation program needs to carefully
                  select which supply chain to redesign first by ranking supply chains
                  by their relevance. The area selected should be an important part
                  of the business and one that will strongly benefit from transformation. It
                  may not be an obvious one, such as if one supply chain has had more
                  vocal support for change or has had performance issues. The perceived
                  importance of the supply chain or its problems may obscure the fact
                  that it may not be the most valuable supply chain to the organization.
                  The selected supply chain should enable some quick wins, be a proof
                  of concept for the strategy, and be a good candidate for the first
                  pilot project because it offers scalability.

               
               
               
               
                  
                  Exhibit 2-15 revisits
                  the supply chain definition matrix for the Sample, Inc., case study.

               
               
               
               
                  Exhibit 2-15: Sample, Inc., Initial Supply Chain Definition Matrix[image: ../images/CTSCgraphic1c-02.png]
               
               
               
               
               
                  A
                  supply chain definition matrix can take many forms and can show
                  the data from multiple perspectives, such as by geography, product
                  family, new products, or revenue. Detailed versions will be needed
                  when finalizing which supply chain to design. One way to do this
                  is to use actual revenue data for each area rather than a rating
                  system, as shown in Exhibit 2-16 for
                  the Sample, Inc., East Coast and West Coast distribution channels
                  for the Americas. This view makes it clear that the West Coast is the
                  more important channel from a revenue perspective.

               
               
               
               
                  Exhibit 2-16: Sample, Inc., Supply Chain Segmentation by Revenue[image: ../images/CTSCgraphic2a-02.png]
               
               
               

            
            
         
         
         
         
            
            
            Set Superior,
               Advantage, or Parity Targets for Major Attributes

            
            
            
            
            
               
               
               
               
               
                  Setting targets for major attributes
                  such as reliability, responsiveness, agility, cost, profit, assets,
                  environmental, and social (or another set of strategic attributes) involves
                  conducting a competitive requirements analysis because superior,
                  advantage, and parity performance levels are set relative to competitors:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Superior. 90th percentile (i.e.,
                        doing better than 90 percent of competitors). The goal is to dominate
                        the marketplace in this area.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Advantage. 70th percentile.
                        The goal is comparative leadership in this area.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Parity. 50th percentile (at
                        or above average). The goal is to not be below this level.

                     
                     

                  
                  

               
               
               
               Note that the intent
                  of this process is not to just catch up to competitors and work toward
                  “me too” results but to identify a strategy to surpass the competition
                  by differentiating one’s future capabilities from their capabilities.
                  That said, benchmarking helps organizations understand the scope
                  of effort that will be required to close such gaps so they can set
                  achievable goals. (For example, if the top competitor is superior
                  in one area by a vast margin, perhaps try to be superior in a different
                  area.)

               
               
               
               To ensure that goals
                  are realistic, the general rule is that for whatever set of strategic attributes
                  are used, only one of them can get a strategy to be superior to
                  90 percent of competitors, since this is a very high bar. Attempting
                  to be superior in all facets of operations would be prohibitively
                  expensive. Also, customers have only so many priorities based on
                  the evolution of order winners becoming order qualifiers over time.
                  As competitors reach parity in a given area, the market tends to
                  shift to new priorities. Therefore, attempting to be superior in
                  more than one area is a trap for multiple reasons.

               
               
               
               
                  
                  When
                  considering how many attributes to have at advantage, and when using
                  SCOR DS, the market has yet to determine what is feasible and leads
                  to competitive advantage other than the principle that a few attributes
                  can be at advantage and the rest need to be set at parity. This
                  is because SCOR DS used to feature just five attributes (no profit,
                  environmental, or social). At that time, the rule of thumb for this activity
                  was to select only one attribute to be superior, two to be advantage,
                  and two to be at parity. With the inclusion of more attributes,
                  organizations may still choose this method (with five at parity)
                  or start with a rule such as one superior, three advantage, and
                  four parity and then reassess whether more or fewer attributes can
                  be given challenging targets.

               
               
               
               
                  
                  How Sample, Inc., Determines its Attribute
                     Targets

                  
                  
                  
                  
                  
                     Given the selection of the West
                     Coast distributor supply chain as the top design priority, Sample,
                     Inc., next looks at the West Coast in more detail. It creates a
                     supply chain definition matrix again, this time using H = high and
                     L = low for categories of volume, revenue, and strategic importance
                     (e.g., strategic market, competitive position, new products, profitable
                     customer), as shown in Exhibit 2-17.
                     Other potential criteria include size (some combination of revenue,
                     profit, or volume), cash consumption (e.g., for nonprofits), risk
                     (e.g., reducing volume variability, regulatory compliance), and
                     complexity (e.g., SKUs per channel, number of shipments, number
                     of nodes). Organizations use whatever criteria seem necessary and
                     useful.

                  
                  
                  
                  
                     Exhibit 2-17: Sample, Inc., Supply Chain Definition Matrix for Distribution, West
                        Coast Supply Chains[image: ../images/CTSCgraphic2a-01.png]
                  
                  
                  
                  
                  When
                     performing this exercise to get consensus on what should be at superior, advantage,
                     and parity, it is a best practice not to use actual values such
                     as revenues, because teams tend to be biased toward selecting advantage
                     for the area that is most in need of improvement even if that area
                     might be very successful if it were only raised to parity. Another
                     area may be key to competitive advantage. The design team therefore
                     reviews the business context summary and strategic analysis tools discussed
                     elsewhere as part of this process, especially the SWOT analysis,
                     critical success factors, and critical business issues.

                  
                  
                  
                  Analysis of the Sample,
                     Inc., matrix results indicates that across the board, their volumes
                     are highly important and their revenues are too, for the most part,
                     but strategic importance is not as high. This leads the design team
                     to consider asset management to be the strategic priority, so they
                     set this as the superior attribute for this supply chain, choosing
                     cash-to-cash cycle time to get more revenue out of its high volume.

                  
                  
               
               
               
               
                  
                  Other Teams Repeat the Competitive
                     Requirements Analysis

                  
                  
                  
                  According to Bolstorff and Rosenbaum in Supply Chain Excellence, this
                     entire competitive requirements analysis process should then be
                     repeated by the steering team and by each relevant business team.
                     Each team should not see the results of the other teams until after
                     they complete the exercise themselves. The teams meet to compare
                     the results and come to consensus. If consensus cannot be reached,
                     the teams follow established decision-making protocols, such as
                     the steering team settling most issues and the active executive
                     sponsor getting the final say on program scope.

                  
                  
                  
                  An alternative to
                     this process would be to perform the exercise just once but to include
                     all of these stakeholders in the initial process. The number of
                     participants could be problematic unless managed well.

                  
                  
               
               
               
               
                  
                  Building a Competitive Strategy Matrix
                     for Multiple Channels and Markets

                  
                  
                  
                  
                  
                     The
                     next step is to build a competitive requirements strategy matrix
                     by repeating the process for other channels and markets. The goal
                     is to identify supply chains with similar and dissimilar attribute
                     requirements. Sample, Inc., did this as shown in Exhibit 2-18.
                     (East Coast bulk chemicals and bulk oils/lubricants are omitted.)

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-18: Sample, Inc., Americas Competitive Requirements Strategy Matrix (Abridged)
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Attribute

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    West
                                       Coast Distributor

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    East
                                       Coast Distributor
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                                       Coast Bulk Chemicals

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    West
                                       Coast Bulk Oils/Lubricants

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Reliability
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Advantage
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                                       Environmental
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                                    Advantage

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Advantage

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Social
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Advantage

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Advantage

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Parity

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Parity

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  This
                     analysis shows that the East and West Coast distributor markets
                     are very similar and share most of the same priorities. However,
                     the East Coast favors speed of delivery over reliability due to
                     different customer requirements. Because both share a need for advantage
                     in assets, much of the West Coast distributor design work can be leveraged
                     in the East Coast distributor market. The bulk chemicals and bulk
                     oils and lubricants channels are very different from the distributor
                     markets and need to focus on cost because they have higher volume
                     by bulk but far fewer deliveries. However, the requirements for
                     these two bulk markets are very similar, and they could share a single
                     supply chain design even if they end up using different physical
                     assets.

                  
                  
               
               
               
               
                  
                  Determining Superior, Advantage, or
                     Parity for Selected Lower Metrics

                  
                  
                  
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     
                     Note that organizations
                     can add nuance to any metric by setting superior, advantage, or
                     parity levels for selected lower-level metrics (e.g., level 2 or
                     3 SCOR DS metrics). Typically this is done for metrics with components
                     that could have negative repercussions if changed too much or because
                     of other constraints. This fine-tuning step may not occur until
                     later in the analysis process.

                  
                  
                  
                  For example, Sample, Inc., set cash-to-cash
                     cycle time at superior, but they set only two of this metric’s three
                     components at superior, setting days sales outstanding at parity
                     because improving a metric to get customers to pay faster could
                     cause unintended consequences. Similarly, for the inventory days
                     of supply level 3 metrics, they choose parity for days of work-in-process
                     inventory because a container filling line is a continuous process
                     that works at a fixed speed. They chose superior for the other two
                     primary components of inventory days of supply. While these choices
                     take away some options for achieving the overall cash-to-cash cycle
                     time goal, this will better focus the scope on where to target improvements
                     to promote a better net result.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Perform Geographic
               and Process Mapping of Selected Chain

            
            
            
            
            
               
               
               
               
               A geographic map shows
                  supply chain nodes and links on a map of a region. A process map
                  (thread diagram) shows the same nodes and links in a swimlane flowchart
                  view. Along with later benchmarking and analysis, these visual tools
                  can reveal the following issues with a supply chain:

               
               
               
               
                  
                  
                  	
                     
                     
                     Too many nodes or
                        too few

                     
                     

                  
                  
                  
                  	
                     
                     
                     Nodes
                        not in optimal location (e.g., customers/suppliers have changed
                        over time)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Too
                        many or too few processes, the wrong ones, or the wrong place for
                        the process

                     
                     

                  
                  
                  
                  	
                     
                     
                     Too
                        many or too few links or suboptimal links

                     
                     

                  
                  

               
               
               
               For example, perhaps
                  there are better locations where orders can decouple supply from
                  demand, or perhaps there are redundancies between the supplier and
                  the organization. There may be a critical process missing, or there
                  could be an opportunity to modernize a process such as by adding
                  cross-docking. Perhaps a different manufacturing environment (MTO,
                  MTS) would be better for a given product family.

               
               
               
               Prior to addressing
                  these maps and the process model, we cover data gathering for these
                  maps.

               
               
               
               
                  
                  Data Gathering for Geographic and Process
                     Mapping

                  
                  
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     Prior to developing geographic and
                     process maps, gather all of the data you will need using ERP system
                     queries. This can include, for example, product categories of interest
                     from the item master file, bill-to and ship-to from the customer
                     master file, and distribution requirements planning data on inventory
                     positioning in the supply chain.

                  
                  
                  
                  Additional sources of data include documentation
                     from the most recent ERP configuration project, interviews with
                     key process owners (e.g., get facility and supplier fulfillment
                     information from merchandising and operations functions), and walkthroughs
                     of a process. For example, plan processes might leverage a planning
                     or sales manager, source may rely on a merchandising manager, order
                     could rely on an order desk manager, transform processes could be
                     described by a production planner, and fulfill processes might leverage
                     a warehouse operations manager.

                  
                  
                  
                  
                     Exhibit 2-19 shows
                     a supplier, customer, and channel partner map for just the West Coast
                     distributor supply chain for Sample, Inc.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-19: The Americas, West Coast Chain: Supplier, Customer, and Channel Partner
                                    Map
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Suppliers
                                       

                                    
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Oilco (oil products and
                                             lubricants)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Chemco
                                             (coolants and cleaners)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Packit
                                             (plastic containers and labels)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Corrugated (cardboard
                                             boxes, fillers, and displays)

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Sample, Inc., The Americas, West Coast
                                          Distributor Channel
                                       

                                    
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Central
                                             DC (DC1): This DC repackages products for the West Coast.

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Northern
                                             DC (DC2): This DC stores packaged goods for the northern part of
                                             the West Coast.

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       West Coast
                                          Customers
                                       

                                    
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          S-Mart (large global
                                             retailer; branded and private labels but no private-label lubricants)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Auto
                                             Bros (aftermarket retail chain; private labels)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Costking
                                             (membership warehouse club; branded and private-label oil and lubricants
                                             but no branded chemicals)

                                          
                                          

                                       
                                       
                                       
                                       	
                                          
                                          
                                          Carfix
                                             (aftermarket retail chain; branded only)

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Channel Partners
                                       

                                    
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          None identified

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  As-Is Geographic Mapping

                  
                  
                  
                  
                  
                     
                     
                     
                     
                     
                     Once the
                     specific supply chain to be designed first has been selected and
                     approved, the design team creates a geographic map of this area
                     in greater detail. This map should show the entire scope of operations
                     of this supply chain segment. It should be clear where materials
                     originate, what activities are done to transform them, and where
                     and to whom they are sent. At this point, the design team is creating
                     an as-is map of the supply chain segment. Later they will create
                     one or more to-be maps to show recommended or planned changes to
                     flows or nodes.

                  
                  
                  
                  The
                     geographic mapping process is as follows:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Perform
                           supply chain definition. This involves choosing a mapping tool (e.g.,
                           IOT platforms have map extensions) or getting maps from the internet.
                           Plot all customers, suppliers, channel partners, plants, and DCs
                           on the geographic map.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Name
                           your customers on the map, and uniquely identify the processes that
                           occur on each customer node. (For example, using SCOR DS, identify
                           the level 2 processes, or, if not known now, level 1 processes can
                           be used generically.)

                        
                        

                     
                     
                     
                     	
                        
                        
                        For
                           each customer node, identify and name all supplying nodes (DCs,
                           plants) and your supply nodes (suppliers) using standard process
                           codes. If using SCOR DS,

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              Identify
                                 all internal node level 2 processes.

                              
                              

                           
                           
                           
                           	
                              
                              
                              Identify
                                 all supplier nodes at level 2, or, if not known now, level 1 will
                                 suffice.

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Draw
                           the material flows (connecting arrows) between the nodes and differentiate inflows,
                           internal flows, and outflows (e.g., using differently colored arrows).
                           Repeat this process until all nodes are mapped and connected.

                        
                        

                     
                     

                  
                  
                  
                  Using the supplier,
                     customer, and channel partner map and the physical locations of each
                     node, Sample, Inc., builds a supply chain geographic map, as shown
                     in Exhibit 2-20.

                  
                  
                  
                  
                     Exhibit 2-20: Sample, Inc., West Coast Distributor Supply Chain Geographic Map[image: ../images/CTSCgraphic2b-07a.png]
                  
                  
                  
                  
                  Note
                     that the Sample, Inc., customers have their own distribution functions
                     for their individual stores, and so Sample, Inc., does not deliver
                     to retail locations or to individual customers. Sample, Inc., routes
                     all raw materials through its Central DC, where all repackaging
                     occurs. Note the internal transfers arrow going between the two
                     DCs, which is the only internal shipment in the as-is state. See
                     also how one customer, Costking, can receive supplies from either
                     of the Sample, Inc., DCs but the others cannot.

                  
                  
                  
                  The scope of a geographic
                     map should fit the needs of the design team. It definitely needs
                     to cover what the design team will be measuring and benchmarking.
                     If additional information is needed, the team can add these data
                     to the map. For example, teams could add customers’ customers or
                     suppliers’ suppliers or they could add inventory holding locations.
                     However, any additional map scope should be justified. This process
                     is meant to be rapid, and doing extra work now may not pay off if
                     later benchmarking and analysis point the team to other priorities.
                     Detail can be added later at less risk of wasted work. We will revisit
                     this map and add relevant details to it.

                  
                  
               
               
               
               
                  
                  As-Is Process Mapping (Thread Diagram)

                  
                  
                  
                  
                  
                     
                     
                     
                     A process
                     map, also called a thread diagram, is a swimlane flowchart that
                     uses a separate column for each supply chain node. It identifies
                     the processes each party performs using standard codes and shows
                     both material and information flows as lines connecting the processes.
                     Organizations could have a template for this and/or use flowchart
                     tools such as Visio. At this point, you are creating an as-is diagram
                     of how the process is currently configured. Later you will create
                     one or more to-be diagrams that can be compared to the current state.

                  
                  
                  
                  To create a process
                     map, follow these steps:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Create
                           a swimlane column to represent each supplier on the left, each of
                           the organization’s factories and DCs in the center, and key customers
                           on the right. Group and label these columns.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Use
                           standard codes to identify each process that occurs, possibly differentiating planning
                           processes (e.g., a document symbol) from active processes (e.g.,
                           an arrow symbol). If using the SCOR DS site, go to the Processes
                           tab, click the appropriate level 1 process (orchestrate, plan, source,
                           order, transform, fulfill, return), and list the appropriate level
                           2 processes that occur in each swimlane. Note that suppliers and
                           customers might be listed using generic level 1 processes for now.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Use
                           one style of arrow (e.g., solid line) for all material flows and
                           link the processes within each swimlane, link the processes forward
                           to customer processes, and link them back to supplier processes.

                        
                        

                     
                     
                     
                     	
                        
                        
                        If
                           information flows are desired, add these using a different style
                           of arrow (e.g., dotted line). Other information can be added as
                           needed, but it can be added later.

                        
                        

                     
                     

                  
                  
                  
                  
                     Exhibit 2-21: Sample, Inc., West Coast Distributor Process Map[image: ../images/CTSCgraphic2b-08a.png]
                  
                  
                  
                  
                  It is important to
                     also capture an as-is narrative description of these processes to clarify
                     what is going on and indicate the scope of operations. The design
                     team for Sample, Inc., makes the following observations in their
                     as-is narrative descriptions:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Chemco
                           and Oilco fulfillment is in the form of bulk liquids transported
                           in tankers or, in some cases, in drums. Packit and Corrugated ship
                           discrete items.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Sample,
                           Inc., does not exchange forecasting information with the primary suppliers
                           Chemco and Oilco.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Sample,
                           Inc., does not formally receive forecast data from 75 percent of
                           its customers. Sample, Inc., forecasts are based on customer orders
                           rather than actual demand.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Sample,
                           Inc., provides consignment inventory (Sample, Inc., owns inventory
                           at customer locations) that is vendor-managed inventory (VMI), meaning
                           that Sample, Inc., manages inventory levels per customer service
                           level agreements (SLAs).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Sample,
                           Inc., is make-to-stock due to the inventory held at customer locations
                           and use of forecast volumes. However, the organization has very
                           little work-in-process (WIP) inventory because it receives and packages
                           a given bulk shipment all in one continuous bottling process that
                           takes little time to complete.

                        
                        

                     
                     

                  
                  
               
               

            
            
         
         
         
         
            
            
            Benchmark Process
               and Performance Metrics

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Benchmarking
                  provides an objective way to set challenging but achievable performance
                  improvement goals, because competitors have found ways to make these levels
                  of performance happen even if significant investment may be needed
                  to get there.

               
               
               
               Different forms of benchmarking can be applied
                  once the design team has narrowed down its research focus to a specific
                  supply chain. Benchmarking can be self-reported or can be a third-party
                  assessment. Data needed for either method can rely on subscription
                  services, which provide industry comparison benchmarking data for
                  a fee. Another method requires filling out a detailed survey and
                  results are provided by the service. After discussing benchmarking
                  principles, we discuss these methods.

               
               
               
               
                  
                  Benchmarking Principles

                  
                  
                  
                  
                  
                  
                     
                     
                     
                     Benchmarking
                     relies on the use of standardized metrics that can be linked to
                     clear lines of responsibility and assessed during process owner
                     performance reviews. Using standard definitions such as those in
                     SCOR DS for each metric will avoid time spent arguing over metric
                     definitions. Similarly, benchmarking avoids metrics such as customer
                     satisfaction because they are too subjective, using measurable things
                     such as perfect customer order fulfillment instead.

                  
                  
                  
                  Similar but not the
                     same metrics (e.g., perfect order versus perfect line) will be too unlike
                     to provide meaningful information. The design team determines what
                     inputs, calculations, and output units of measure are used to develop
                     the benchmark metric and ensure that their data are assembled using
                     the same inputs, calculations, and units. They use their ERP or
                     other information systems as much as possible to gather this information
                     but may need to derive some data, such as determining how to convert
                     total sales into finished goods sales. Design teams may need to
                     ask customers what they think should be measured, or they can review
                     service level agreements or contracts to see agreed-upon metric
                     definitions with partners. They may also need to make some compromises,
                     measuring what makes sense, using proxies as needed until a method
                     of obtaining the desired data can be developed.

                  
                  
                  
                  Even when the same
                     metrics are used, there still may be wide variability in the data based
                     on organizational differences. This includes different strategies
                     or business models, product/service characteristic differences,
                     manufacturing environment differences, regional differences (e.g.,
                     pay ranges), or differences in how organizations choose to measure
                     and report (e.g., GAAP versus IFRS and allowed methods within each).
                     Many of these can be accounted for by taking the time to understand
                     the business differences for each comparator, selecting the closest
                     fit (e.g., similar strategy, different industry), or adjusting for
                     demographic differences.

                  
                  
                  
                  Document
                     how each metric is calculated, its input components, its data sources,
                     its collection method, how it is aggregated, and any assumptions
                     made. Document how often periodic benchmark review sessions should
                     occur in the future for the given metric. This needs to be part
                     of the process going forward because the best data for analysis
                     are trend data rather than a point analysis.

                  
                  
               
               
               
               
                  
                  Industry Comparison Benchmarking (Self-Reported
                     or Third Party)

                  
                  
                  
                  
                  
                     
                     
                     
                     
                     Industry
                     comparison benchmarking can be done without submitting any data
                     to a third party, because the organization’s internal data will
                     simply be added to the results in an internal spreadsheet. It could
                     be the primary benchmarking method if the organization does not
                     wish to share its data with anyone. A third party could also perform
                     this service.

                  
                  
                  
                  Organizations
                     can get access to industry comparison benchmarking data from Reuters,
                     D&B Hoovers, Forbes, APQC, and so on. For statistical validity,
                     find at least 25 or more organizations as comparators. (Fewer than
                     this is considered a point-to-point comparison.) The organization’s
                     own data may already be listed in such sources, so perhaps other
                     internal business units could be included in the analysis.

                  
                  
                  
                  Sample, Inc., made a spreadsheet of 25
                     competitors with the following metrics:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Revenue
                           (in dollars)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Selling,
                           general, and administrative (SG&A) expenses as a percent of
                           revenue

                        
                        

                     
                     
                     
                     	
                        
                        
                        Cost
                           of goods sold (COGS) as a percent of revenue

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           all important cash-to-cash cycle time and its subsets: inventory
                           days of supply, days payables outstanding, and days sales outstanding

                        
                        

                     
                     
                     
                     	
                        
                        
                        Asset
                           turns

                        
                        

                     
                     
                     
                     	
                        
                        
                        Gross
                           margin as a percent of revenue

                        
                        

                     
                     
                     
                     	
                        
                        
                        Operating
                           income as a percent of revenue

                        
                        

                     
                     
                     
                     	
                        
                        
                        Net
                           operating income as a percent of revenue

                        
                        

                     
                     
                     
                     	
                        
                        
                        Return
                           on assets

                        
                        

                     
                     

                  
                  
                  
                  Note
                     that there is no line item for total supply chain management costs.
                     While this information would be highly valuable, it is not usually
                     available in industry comparison data sets because it is not commonly
                     reported on financial statements. Some of the costs of the supply
                     chain are in SG&A costs and some are in COGS, but adding these
                     fields would double-count some costs and include some unrelated
                     costs that should be omitted. Total supply chain management cost
                     is measured at each organization with a managerial accounting method
                     such as activity-based costing using relevant cost drivers, which
                     will omit some costs. While a scorecard survey can provide comparative
                     data on supply chain cost, if a survey is not used, it may be necessary
                     to develop a proxy for supply chain management cost.

                  
                  
                  
                  The issue of nonstandard
                     reporting methods is especially problematic with SG&A and COGS
                     since each metric has significant accounting leeway in what to include
                     or omit. Looking at operating income can help assess comparability
                     in these areas. If the organization is not at or above parity in
                     operating income, it is a sign that there is significant benefit
                     to be had from improving supply chain performance.

                  
                  
                  
                  Using this data set
                     of metrics for 25 or more competitors, add columns to the spreadsheet
                     calculating the 50th (parity), 70th (advantage), and 90th (superior) percentile
                     results. This will reveal gaps from targets. For Sample, Inc., looking
                     at these rows against cash-to-cash cycle time and related subsets
                     made it obvious to the design team that cash assets are poorly utilized.
                     Its asset turns are already above the targeted parity level, so
                     it uses its physical assets well enough.

                  
                  
               
               
               
               
                  
                  Third-Party Scorecard Survey Benchmarking
                     (e.g., SCORmark)

                  
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     
                     A scorecard
                     is a visual display of KPIs needed to achieve strategic objectives
                     that is presented in a single view. The balanced scorecard or SCORmark
                     are examples. A complete scorecard needs to feature actual data
                     per metric, comparable industry benchmark data per metric, competitive
                     requirements, and clear indication of the size of each gap relative
                     to competitive requirements.

                  
                  
                  
                  Scorecard survey benchmarking requires
                     submitting supply chain metrics through a questionnaire, and the
                     results of many organizations are compiled by the third party into
                     a larger sample set. This method requires sharing data and takes
                     more effort to compile, but it generally yields much richer results
                     such as data on supply chain management cost, meaning that these
                     results are often more comparable.

                  
                  
                  
                  Scorecard
                     survey benchmarking can be used as the next round of benchmarking
                     after an industry comparison, or it could be used on its own. The
                     design team fills out a survey in a spreadsheet or other format,
                     getting help from process area experts as needed. They specify their
                     competitive requirement priorities such as for superior, advantage,
                     and parity for each metric in the survey. They create a pilot test
                     using a subset of orders and transactions so as to design a simple
                     process for regularly collecting data, calculating values, submitting
                     data, and reviewing results. Exhibit 2-22 shows
                     the results of the survey that Sample, Inc., conducted. Note that
                     “Your Organization” in the exhibit refers to the Sample, Inc., as-is
                     results. (This is a mockup of SCORmark survey results.)

                  
                  
                  
                  
                     Exhibit 2-22: Sample, Inc., SCORmark Survey Results (Mockup)[image: ../images/CTSCgraphic2b-10.png]
                  
                  
                  
                  
                  Survey results may
                     also include a detailed review of each metric and its subsets (e.g., level
                     2 and possibly some level 3 metrics). Exhibit 2-23 shows
                     a mockup for the chosen superior metric—cash-to-cash cycle time—for
                     Sample, Inc. The exhibit shows the level 2 metrics of days payables
                     outstanding, days sales outstanding, and inventory days of supply,
                     plus the level 3 metrics for inventory days of supply: days of finished goods,
                     work in process, and raw material. Note how days sales outstanding
                     and work in process have parity as their targets rather than superior.

                  
                  
                  
                  
                     Exhibit 2-23: Sample, Inc., Cash-to-Cash Cycle Time (Days), Levels 1–3 Benchmark Results[image: ../images/CTSCgraphic2b-01.png]
                  
                  
                  
                  
                  Sample, Inc., previously
                     developed their own drill-down functionality to the third level of
                     metrics and was able to provide these data in the survey. Surveys
                     may or may not have benchmarking data down to this level. Based
                     on this detailed benchmarking information, the design team makes
                     these observations:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Days
                           payable outstanding and days sales outstanding have little opportunity
                           for improvement relative to the goals they have set.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Inventory
                           days of supply is the obvious opportunity due to the wide gap from
                           their target and the current poor performance of Sample, Inc., in
                           this area. Within this metric, the level 3 metrics that offer the
                           most opportunity are days of finished goods and days of raw material.
                           Work in process offers no significant improvement benefit.

                        
                        

                     
                     

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 3: Create
            Detailed As-Is Maps, Models, and Diagrams

         
         
         
            
            
            The results
               of benchmarking will reveal areas that require more detailed as-is information
               prior to conducting a gap analysis. This can include refining as-is geographic
               and process maps, creating a detailed process model, and creating
               RACI diagrams showing which areas are responsible for which processes.
               Tools such as interviewing and walkthroughs (“staple yourself to
               an order”) are discussed.

            
            

         
         
         
         
         
            
            
            Refining As-Is
               Geographic and Process Maps To Better Study Gaps

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  
                  Prior to engaging
                  in gap analysis, the as-is geographic maps, process maps, and detailed
                  process models may need to be refined to show information relevant
                  to the gaps that were revealed in the benchmarking process. What
                  is added will entirely depend on analysis requirements. For example,
                  Sample, Inc., is interested in inventory days of supply, especially
                  since they own finished goods inventory at supplier locations. Exhibit 2-24 and Exhibit 2-25 show
                  how they use a lean symbol for days of inventory (a triangle) at
                  each location, and in the symbol they add the number of days of
                  supply per location. Note how many days of inventory are stored
                  at customer locations. This is the main accumulation of inventory
                  days.

               
               
               
               
                  Exhibit 2-24: Sample, Inc., West Coast Distributor Geographic Map with Inventory Days[image: ../images/CTSCgraphic2b-07b.png]
               
               
               
               
               Note how the process
                  map (thread diagram) shown in Exhibit 2-25 separates
                  out the subcomponents of inventory days for DC 1: raw material flows
                  (3 + 9 = 12 days) and work-in-process flow (1). In both the geographic
                  and process maps, the finished goods flows are separated by location
                  (12 + 16 + 14 + 15 + 5 + 5 = 67 days), since these are the inventory
                  areas with the most opportunity for improvement. Note that in this calculation,
                  one of the 5 days of inventory is part of the DC1 aggregate value
                  of 18 days in Exhibit 2-24,
                  which is made up of 12 days of raw materials, 1 day of WIP, and
                  5 days of finished goods.

               
               
               
               
                  Exhibit 2-25: Sample, Inc., Process Map with Inventory Days[image: ../images/CTSCgraphic2b-08b.png]
               
               
               

            
            
         
         
         
         
            
            
            Gather Data
               Using Interviews to Make Detailed Process Models

            
            
            
            
            
               
               
               
               
               A detailed
                  process model or workflow should be developed to get to the next
                  level of detail in the as-is processes. In SCOR DS terms, this is
                  modeling down to the level 3 processes. Tools used to construct
                  these models and diagrams include gathering data in the ERP or other
                  information systems (addressed elsewhere) and interviewing with a
                  template. General interviewing tips are also presented.

               
               
               
               
                  
                  Basic Analysis Capability: Interviewing

                  
                  
                  
                  
                  
                     A foundational
                     capability for using many of the tools discussed here and elsewhere
                     is interviewing. Interviewing captures much of the data used in
                     many of these tools. In general, interviews should cover a cross-section
                     of the organization and/or its supply chain partners. This should
                     be both horizontal and vertical, meaning across functions and down
                     from executives to workers performing key tasks. For the vertical dimension,
                     the bias can be more toward executives. Interviews should have an
                     open format to enable the interviewee to direct where the conversation
                     will go. Questionnaires should be avoided for this reason. A “wish
                     list” question can be particularly informative. Often, responses
                     reveal desired culture improvements.

                  
                  
                  
                  It is vital to encourage frank and open
                     discussions, such as by guaranteeing confidentiality. (The name
                     and the position of interviewees are anonymous in reports.) Interviewing
                     is time-consuming and exhausting, so more than one interviewer may
                     be needed to keep the quality level high.

                  
                  
               
               
               
               
                  
                  Interviewing Process Owners Using a
                     Template

                  
                  
                  
                  
                  
                  
                     
                     To gather detailed
                     process workflows down to what is SCOR DS level 3, one method is to
                     interview process owners. Use a process data collection template
                     such as the one shown in Exhibit 2-26.
                     A good template should capture measurements (e.g., standard process
                     duration is x minutes), business rules (timing of updates, who gets deliverables),
                     responsible persons, inputs, reason for the process, outputs, and information
                     system or subsystem used.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-26: Data Collection Template With Instructions/Examples of Entry
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Data
                                       Collection Template

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Completed by:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Name of interviewer
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Interviewee(s):
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Name(s) of person(s) interviewed
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       ID(s) of person(s)
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Job title(s):
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Job title(s) of person(s) interviewed
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Job title ID(s)
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Organization:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Name of organization of interviewee(s)
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Form revision:
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Reason:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Describe the problem statement
                                          or reason for the interview.
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       List a time/date stamp or unique version
                                          code for this interview.
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Process Workflow

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Process ID/name:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Description
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    O2
                                       Order B2B

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Describe
                                          the process in 50 words or less. Pre-populate this description with
                                          a standard definition (e.g., SCOR DS) but replace with interviewee
                                          description.
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Process steps:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Step name/description:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Time doing:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Overall duration:
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       1.
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Name and describe the detailed
                                          process step in 25 words or less.
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Hours or days actively doing
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Total hours/days
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       2.
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Limit to 10 steps or fewer.
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Interviews
                     can be conducted with individuals or groups. Individual interviews
                     can reveal information that might not be shared in a group setting
                     and can therefore be more complete and reveal more issues. However,
                     follow-up may be needed, because the interviewer may lack a full
                     understanding of the process during the first interview. Group interviews
                     allow for group feedback, so the overall process is more likely
                     to be captured. Group meetings may be harder to schedule, but both
                     individual and group interviews can be done virtually.

                  
                  
               
               
               
               
                  
                  Detailed As-Is Process Models (Workflow
                     Diagrams)

                  
                  
                  
                  
                  Information on the
                     detailed processes from relevant process owners is next plotted
                     on one or more process models (workflow diagrams). A process model
                     is a swimlane diagram that explores all of the actual transactions
                     and steps used. This model is more detailed than a process map (thread
                     diagram).

                  
                  
                  
                  When conducting
                     interviews or walkthroughs to get process details, note that process owners
                     will likely describe what they do in generic terms. These should
                     be translated into standard process names so that various areas
                     being mapped can be compared. For example, generic descriptions
                     of the Sample, Inc., B2B order-to-transformation process are translated
                     into the following SCOR DS processes:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Customer
                           sends a purchase order electronically or calls/emails a service representative.
                           On the customer swimlane, this is direct procure (S2) and the process
                           is S2.2 Schedule Product Delivery.

                        
                        

                     
                     
                     
                     	
                        
                        
                        We
                           validate the order details in ERP and release it to order scheduling.
                           In the Sample, Inc., customer service swimlane, this is a B2B order
                           process (O2): O2.2 Receive, Enter, and Validate Order.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Each
                           night the orders are scheduled. The customer receives a delivery
                           commit confirmation. In the DC 1 customer service swimlane, this
                           is O2.3 Confirm Order Availability and Delivery Date.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Orders
                           are released to the repackaging central DC based on the delivery
                           date offset. In the DC 1 customer service swimlane, this is O2.5
                           Generate and Submit Order.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           repackaging central DC creates and schedules factory work orders
                           in ERP. This is a transform process (T) in the DC1 repackaging factory:
                           T1.2 Schedule Production Activities.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           repackaging central DC transfers the raw materials to the bottling
                           line. At the DC1 repackaging factory, this is T1.3 Issue Raw Material
                           or Components.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           bottling line runs for each unit size on the order sequentially.
                           At the DC 1 repackaging factory, this is T1.6 Package Product.

                        
                        

                     
                     

                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     This information is
                     then mapped on the flowchart, as shown in Exhibit 2-27.

                  
                  
                  
                  
                     Exhibit 2-27: Sample, Inc., As-Is Order-to-Transform Process Flowchart at SCOR DS
                        Level 3[image: ../images/CTSCgraphic2b-02.png]
                  
                  
                  
               
               

            
            
         
         
         
         
            
            
            Create Detailed
               As-Is Process Models and RACI Diagrams (SCOR DS Level 4)

            
            
            
            
            
               
               
               
               
               Transformation
                  analysis for the selected supply chain segment requires getting
                  to an even finer-grained level of detail for critical improvement
                  areas. High detail is important so that gap analysis can seek root
                  causes of issues and develop a to-be version of the process. In
                  SCOR DS terms, now we are getting down to level 4 organization-specific
                  processes. The “staple yourself to an order” walkthrough/interview
                  process is an ideal tool for developing process models and RACI
                  diagrams.

               
               
               
               
                  
                  “Staple Yourself to an Order” Walkthroughs/Interviews

                  
                  
                  
                  
                  
                  
                  
                     
                     
                     Based on the Harvard
                        Business Review article “Staple Yourself to an Order,” the staple process
                     is a walkthrough and interview technique that literally follows
                     a process that is being analyzed from its inception to its conclusion
                     by taking field trips to the sequential places where the transactions
                     occur (workstations, home offices, headquarters, factories, DCs,
                     customer locations, etc.). It also includes interviews with the
                     persons responsible for each transaction using a “staple yourself”
                     template and an interview plan. A walkthrough such as this is intended
                     to watch people as they perform each transaction so the interviewee
                     can detect differences between a process as it was intended to be
                     performed and how it is actually performed. It is useful for constructing
                     both process maps and RACI diagrams.

                  
                  
                  
                  In SCOR DS terms, this level of walkthrough
                     is intended to capture the process down to level 3 metrics. The
                     process can be revisited when scoping an individual project later,
                     in which case the scope will be restricted to the project’s scope.

                  
                  
                  
                  While this method
                     can be applied to any process, often there is an “order” that can
                     be the focus point for a given walkthrough, such as a purchase order
                     (source), a customer order or replenishment signal (order), a work
                     order or production order (transform), a shipping order (fulfill),
                     or a maintenance tickets (orchestrate). Plans have many things that
                     might suffice for an order, such as a planning calendar or the production plan
                     for plan transform.

                  
                  
                  
                  Here
                     are the steps in the “staple yourself to an order” process:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The team conducting
                           the walkthrough reviews the master data for the processes and develops
                           a thorough understanding of how the processes are set up in the
                           ERP or other information system.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The
                           team pre-populates as much of the “staple yourself” template copies
                           as possible to keep the walkthroughs efficient and guided. This
                           includes interviewer(s), interviewee(s), the accountable function,
                           primary inputs and outputs, and the standardized process name. If
                           using SCOR DS, the level 3 process to be broken down to level 4
                           substeps is added to the relevant template copy.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Upon
                           arriving at each new site, the interviewer holds a group meeting
                           with interviewees to set the stage and tell them about the transformation
                           program and the detailed processes being investigated. Answer any
                           general questions and then work with each interviewee to determine
                           the best location for their interview.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Conduct
                           the walkthrough and interview at each sequential location in the
                           process. Physical processes will walk through actual movements.
                           For steps conducted on information systems, the walkthrough will
                           be walking through the transaction screens. An alternative method
                           is to do all information system walkthroughs in a conference room
                           and then fill in the physical steps.

                        
                        

                     
                     

                  
                  
                  
                  An example of a “staple
                     yourself to an order” template is shown in Exhibit 2-28 and Exhibit 2-29.
                     Note that some fields are populated with instructions in italics
                     and other areas show a breakdown of the SCOR DS level 3 process,
                     O2.2 Receive, Enter, and Validate Order. (Some information is quoted
                     from the SCOR DS site.)

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-28: “Staple Yourself to an Order” Template, with Example
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Interviewee(s):
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       List the
                                          interviewee(s). Get these from the interview plan.
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Accountable function:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       List the
                                          job role of the person who is accountable for success or failure
                                          for the performance of this process (e.g., SCOR DS level 3 process).
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Key input(s):
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Process
                                          ID and description:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Key output(s):
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Customer web-based ERP transaction, call,
                                       email, or field sales contact

                                    
                                    
                                    
                                    Customer profile

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    O2.2 Receive, Enter, and Validate Order

                                    
                                    
                                    
                                    The process of entering customer orders
                                       in the business’s system, identifying on-hand and scheduled inventory,
                                       and reserving it for specific orders

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Entered sales order

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Level 4
                                          step and description:
                                       

                                    
                                    
                                    
                                    
                                       (>4, <11
                                          steps)
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       ERP module and transaction:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Responsible:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Time (mins.):
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       1: Pull
                                       up customer master file or create new one.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Sales
                                       and distribution (X1)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customer service
                                       rep.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       2: Verify
                                       ship-to and bill-to addresses on main view.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Sales
                                       and distribution (X1)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customer service
                                       rep.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       3: Enter
                                       customer contact, payment terms, ship method, and P.O. number on
                                       main view.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Sales
                                       and distribution (X1)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customer service
                                       rep.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       4: Enter
                                       customer-requested ship date on sales view.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Sales
                                       and distribution (X1)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customer service
                                       rep.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       5: Enter
                                       item numbers and quantities on sales view.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Sales
                                       and distribution (X1)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customer service
                                       rep.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       6: Review
                                       item description and modify if needed on sales view.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Sales
                                       and distribution (X1)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customer service
                                       rep.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       7: Input
                                       default price and unit of measure on sales view.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Sales
                                       and distribution (X1)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customer service
                                       rep.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       8: Update
                                       or save customer order on sales view.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Sales
                                       and distribution (X1)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customer service
                                       rep.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       9: Contact
                                       customer if inventory allocation fails (checked per line item).
                                       Re-date the order.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Sales
                                       and distribution (X1)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customer service
                                       rep.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Total time
                                          for all process steps:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    9

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-29: “Staple Yourself to an Order” Template, with Example (Continued)
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Business
                                          rules:
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Formal rule: Delinquent customers must
                                       have orders held. Allocation is released if no payment in 30 days.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Formal rule: Credit must review holds once
                                       per day at 3 p.m.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Informal rule: Each line item is separately
                                       reviewed for price, part number, and quantity using a manual review
                                       (step 9).

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Informal rule: Ship-to or bill-to addresses
                                       have a check and balance to detect fraud. If the defaults are not used,
                                       the order is put on a hold. Customer service management must review
                                       and approve or reject the change.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Blockers
                                          or disconnects: (e.g., rework, wait time, workarounds)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Reported by:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Weight: (must sum to 100%)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    There are discrepancies between ERP prices
                                       and those listed on the intranet portal. See Order 56789.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    CD

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    30%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Customers do not indicate why they are
                                       ordering larger quantities than normal (e.g., promotions). See Order
                                       78901.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    LB

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    10%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Minimum order amounts are based on pallets
                                       but slip sheets are now used, so minimums need to match the larger
                                       quantity per slip sheet. See Item 34567.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    CL

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    20%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Units of measure omit some container sizes.
                                       See Item 76543.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    AG

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    30%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Duplicate item masters exist for some SKUs.
                                       See Items 90123 and 87543.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    RR

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    10%

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Understanding
                     how the process is actually performed compared to how the process
                     is supposed to occur according to procedures and process flows can
                     be very illuminative. While this process is straightforward to plan
                     for, its complexity arises from the need to manage relationships
                     with people who may have various levels of change resistance, who
                     may have a silo mentality, who may exhibit observation bias (e.g.,
                     they perform better under observation than they do when not observed),
                     or who may have a lot of frustration over a process that has dysfunctional
                     elements.

                  
                  
                  
                  Assure
                     interviewees that describing what they actually do, the unwritten
                     rules they observe, and the problems they encounter will benefit
                     them. If these problems are known, the design team will be able
                     to design a more foolproof method that can solve their pain points.
                     For example, it may become possible to trust the ERP system’s plans rather
                     than needing a manual workaround or to get management to agree to
                     business rules that prevent them from forcing through disruptive
                     last-minute changes.

                  
                  
                  
                  Encourage
                     people to be honest about the actual process and its problems, such
                     as by asking questions framed from the person’s perspective, remaining
                     neutral, observing rather than editorializing, and actively working
                     to have no assumptions about how things are actually being done.
                     It is a trap to get into a “it should be done this way” mentality.
                     A key takeaway should be to design a process that people actually
                     are motivated to follow because it accounts for natural human tendencies,
                     makes sense, is efficient, and is hard to break. It needs to reflect
                     reality and solve known pain points.

                  
                  
                  
                  The outputs of this process should include
                     a clear idea of how orders flow through the system, how workflows
                     interconnect with other workflows, a list of persons by role and
                     functional area, the full set of level 4 processes listed using
                     organizational terminology, and their standardized process groupings
                     (i.e., level 2 and level 3 processes). Specific insights may include

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The number of times
                           an order crosses functional area boundaries (More transfers create
                           more risk of delays, mistaken priorities, etc.)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Processes
                           that have no clear understanding or assignment of accountability, meaning
                           there are vertical gaps in knowledge.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Process
                           that doesn’t prioritize valuable customers or critical customer requirements
                           or actual practice that ignores planned priority rules.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  RACI Diagrams for Process Flows

                  
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     RACI (responsible, accountable, consult,
                     and inform) diagrams can be made that show how the process model
                     relates to specific job roles rather than just to the swimlane external
                     party or functional area responsibilities. There are two ways to
                     create such a RACI diagram. One way is to list the roles as separate
                     swimlanes on the chart just as the entities or functions were in
                     other examples. The other is to list the processes as the swimlanes.

                  
                  
                  
                  
                     Exhibit 2-30 shows
                     an example of mapping SCOR DS processes at level 3 using roles as the
                     swimlanes. This view helps show what roles need to play a part in
                     the process.

                  
                  
                  
                  
                     Exhibit 2-30: RACI Diagram with Roles as Swimlanes[image: ../images/CTSCgraphic2b-04.png]
                  
                  
                  
                  
                  Here are the titles
                     of each of the SCOR DS processes listed in this and the next exhibit:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        O2: Order B2B

                        
                        

                     
                     
                     
                     	
                        
                        
                        P4.1
                           Aggregate Transform Requirements

                        
                        

                     
                     
                     
                     	
                        
                        
                        P4.2
                           Assess and Create Initial Transform Response

                        
                        

                     
                     
                     
                     	
                        
                        
                        P4.3
                           Balance Requirements and Transform Response

                        
                        

                     
                     
                     
                     	
                        
                        
                        P4.5
                           Communicate Finalized Transform Response Back to P1.3

                        
                        

                     
                     
                     
                     	
                        
                        
                        P1.3
                           Assess and Create Supply Response

                        
                        

                     
                     
                     
                     	
                        
                        
                        T1.2
                           Schedule Production Activities

                        
                        

                     
                     
                     
                     	
                        
                        
                        S2.1
                           Establish Order Signal

                        
                        

                     
                     
                     
                     	
                        
                        
                        S2.2
                           Schedule Product Delivery

                        
                        

                     
                     
                     
                     	
                        
                        
                        S2.3
                           Manage Inbound Transport

                        
                        

                     
                     
                     
                     	
                        
                        
                        S2.4
                           Receive Product

                        
                        

                     
                     
                     
                     	
                        
                        
                        S2.5
                           Inspect and Verify

                        
                        

                     
                     
                     
                     	
                        
                        
                        S2.6
                           Transfer Product

                        
                        

                     
                     
                     
                     	
                        
                        
                        S2.7
                           Authorize Supplier Payment

                        
                        

                     
                     
                     
                     	
                        
                        
                        T1.3
                           Issue Raw Material or Components

                        
                        

                     
                     
                     
                     	
                        
                        
                        T1.6
                           Package Product

                        
                        

                     
                     

                  
                  
                  
                  
                     Exhibit 2-31 shows
                     the same data rearranged so that each process occupies a swimlane. This
                     view allows specifying who is accountable (A) for success or failure,
                     responsible (R) for doing the task, must be consulted (C), or should
                     be kept informed (I). Note that a more detailed version of this
                     diagram could list actual persons by name in each role, such as
                     the specific person in procurement who is accountable and one or
                     more persons who are responsible for each process shown below.

                  
                  
                  
                  
                     Exhibit 2-31: RACI Diagram with Processes as Swimlanes[image: ../images/CTSCgraphic2b-06.png]
                  
                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic
            4: Perform Gap Assessments

         
         
         
            
            
            Here we describe gap assessments,
               defects, the use of supply chain standards and frameworks in gap
               assessments, and the process of analyzing defects and identifying performance
               gaps.

            
            

         
         
         
         
         
            
            
            Gap Assessments,
               Defects, Supply Chain Standards/Frameworks

            
            
            
            
            
               
               
               
               
               
                  The ASCM Supply Chain Dictionary defines a gap
                  and a gap analysis as follows.

               
               
               
               
                  
                  
                     Gap
                     : The
                     difference between the actual performance level and the expected performance
                     level.

                  
                  
                     Gap analysis
                     : A tool designed to assess
                     the differences between a service that is offered and customer expectations.

                  

               
               
               
               Note how gap analysis
                  refers to customer expectations. If the supply chain strategy and
                  benchmarking targets reflect these expectations, then the gap assessment
                  will ultimately tie back to customer expectations.

               
               
               
               
                  While
                  any difference between a target and actual results is a gap, the
                  design team needs to define what constitutes a defect. A defect
                  is a value that does not meet a predefined threshold for what is
                  considered good enough for a metric or other element being benchmarked.
                  The steering team may review and revise these thresholds.

               
               
               
               For example, the Sample,
                  Inc., design team selected superior as its target for cash-to-cash
                  cycle time, which was benchmarked at 0 days. Any result over 0 days
                  might be considered a defect in this case, or a different threshold
                  could be used, such as a goal that steps up over the course of the
                  transformation (since the organization does not stop doing business
                  during the transformation). Sample, Inc., defines this defect for raw
                  materials (i.e., at level 2) using a stepped threshold: from 12
                  days to 9 days by the end of the next quarter and to 5 days by the
                  end of the quarter after that.

               
               
               
               Defect thresholds can
                  also be much more granular, such as using ABC inventory analysis
                  inventory categories to differentiate finished goods inventory days
                  of supply thresholds by inventory type.

               
               
               
               Gap assessments can use
                  a number of the tools that are discussed more elsewhere in this
                  course. The type of tool used depends on the type of gap that is
                  being assessed:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Metric gaps should rely
                        on a KPI tree framework such as SCOR DS.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Gaps
                        in operational supply chain resilience or strategic supply chain
                        resilience (i.e., future-proofing) can use a framework such as the
                        Resilient Supply Chain Benchmark (jointly developed by ASCM and
                        The Economist Intelligence Unit).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sustainability
                        gaps can use a framework such as ASCM’s Enterprise Certification for
                        Sustainability, and individuals can use ASCM’s Sustainability Certificate
                        for professional education.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Gaps in risk management
                        or information security could use relevant ISO standards (e.g.,
                        ISO 31000, ISO 28000) as internal benchmarking comparison standards.

                     
                     

                  
                  

               
               
               
               
                  Given a set
                  of gaps revealed by relevant industry comparison or scorecard benchmarking,
                  the next step is to perform metric defect analysis. Metric defect analysis
                  is a tool from six sigma and total quality management that seeks
                  to answer why the metric or element is in a defect state. In other
                  words, it asks “Is the current supply chain being studied capable
                  of meeting the required performance objectives?” While benchmarking
                  is a top-down way of finding gaps, metric defect analysis is a bottom-up
                  process of looking at the details to build up to where the gap comes
                  from. This process that should be given sufficient time and energy
                  because this is where the results of benchmarking pay off with data-driven
                  insights. For this reason, in Supply Chain
                     Excellence, Bolstorff and Rosenbaum suggest spending ten hours
                  on defect analysis for every hour spent on benchmarking.

               
               
               
               Metric defect analysis
                  can rely on survey data and data that are queried from the organization’s
                  ERP and other information systems. The goal is to be able to quickly repeat
                  the analysis each time the metric is refreshed (daily, weekly, quarterly,
                  etc.). A manual research process is less likely to regularly occur.
                  Metric defect analysis starts by considering the metric calculation
                  components and the ways the data can be segmented. Import the data
                  into a spreadsheet and then start manipulating and sorting them
                  to gain insights.

               
               
               
               Metric defect analysis
                  relies on quality tools such as histograms, Pareto charts, or control
                  charts to answer why there is a defect with a given metric. It does
                  not need to get down to all five whys (i.e., it does not need to
                  be a full-scale root cause analysis), but it should get down to
                  at least two levels of why the failure occurred as well as answer
                  which area was affected by the failure (which customer, location,
                  SKU).

               
               
               
               Asking the first why
                  (called the first sort) and the second why (the second sort) should
                  result in types of failures that can be sorted by their frequency
                  as part of a Pareto analysis. The first sortation involves broad
                  categories and so could be based on SCOR DS level 2 metric defects
                  or could be custom categories. Similarly, the second sortation could
                  be a mix of level 3 metric defects or it could be specific reasons
                  for failure that the organization has documented.

               
               
               
               The steps in metric
                  defect analysis are as follows:

               
               
               
               
                  
                  
                  	
                     
                     
                     Assemble the actual
                        metric data from the organization’s information systems.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Define
                        what constitutes a defect for the metric.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Segment
                        the data in various ways to understand the problem down to the second level
                        of why, plus which area(s) are affected.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Determine
                        the defect rate for each type of defect identified at the first
                        and second levels of whys.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Prioritize
                        the defects by analyzing their defect rate and set a percentage
                        problem weight (estimate of importance) by assembling information
                        on the related disconnects or blockers. Multiply the defect rate
                        by the problem weight to find the problem impact. This value is
                        used to guide the priority of projects to address defects. This
                        step is addressed in the next section.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Estimate
                        the amount of work required to get to the root cause (fifth why).
                        While also addressed elsewhere, note that the actual work to get
                        to the root cause would occur at the individual project level.

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Analyze Defects
               and Identify Performance Gaps

            
            
            
            
            
               
               
               
               
               
                  Identification
                  and analysis of defects and performance gaps related to metrics
                  can use a process called metrics decomposition. Metrics decomposition
                  involves breaking down a metric that is drawn from a KPI tree into
                  its component measurements to determine what portion of the metric
                  most contributes to a given defect and is therefore able to provide
                  the most benefit if improved. Different types of metrics will have
                  different types of gaps:

               
               
               
               
                  
                  
                  	
                     
                     
                     Cost metrics might
                        be decomposed by determining how costs are directly assigned or
                        allocated to the cost (for costs that are shared among units or
                        products).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cycle
                        time measures can decompose into component cycle times and to individual times
                        for a given substep.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Inventory
                        can be decomposed into its physical locations (nodes) and who owns
                        it (organization, business unit, functional area).

                     
                     

                  
                  
                  
                  	
                     
                     
                     Product
                        damage can be measured by location (including in-transit damage).

                     
                     

                  
                  

               
               
               
               Here we discuss analyzing
                  defects and identifying performance gaps for attribute areas in
                  general and then address some key metrics as examples: perfect customer order
                  fulfillment, order fulfillment cycle time, supply chain agility,
                  total supply chain management cost, and cash-to-cash cycle time.

               
               
               
               
                  
                  Analysis for Attribute Areas

                  
                  
                  
                  
                  
                  
                     
                     
                     
                     Here are some types of analysis that can be
                     conducted when evaluating supply chain strategic attribute areas,
                     using the SCOR DS performance attributes as an example.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Reliability: Study
                           defect or damage data or audits and accuracy of documentation (bills
                           of lading, invoices, packing lists), dates, and quantities.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Responsiveness:
                           Conduct time studies; create supplier, input, process, output, customer
                           (SIPOC) diagrams; study capacity (e.g., theory of constraints).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Agility:
                           Self-assess flexibility, evaluate capacity constraints, or conduct
                           a fault tree analysis to assess capacity change risk.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Cost:
                           Assemble data on cost to perform work, fix errors, and prevent errors.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Profit:
                           Examine revenue, COGS, SG&A, and taxes paid by business unit.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Assets:
                           Examine inventory aging, SKU diversity, planning levels, cash borrowed
                           or other short-term liabilities, and accounts payable and receivable
                           days.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Environmental:
                           Review triple bottom line goals and records on renewable/nonrenewable
                           materials, energy, water, greenhouse gas emissions, and waste.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Social:
                           Review triple bottom line goals and records on diversity and wage
                           levels as well as training data from human resources and data on
                           social responsibility within the community.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Analysis for Perfect Customer Order
                     Fulfillment

                  
                  
                  
                  
                  
                  
                     
                     
                     
                     Exhibit 2-32 shows
                     an analysis that Sample, Inc., conducted for perfect customer order fulfillment
                     that places the first sort of whys (here the four main level 2 metrics)
                     in columns and cross-references them against the second sort of
                     whys in rows. Error rates for the columns appear above the error
                     rate labels across the top.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-32: Sample, Inc., Perfect Customer Order Fulfillment Comparing First to
                                    Second Sorts
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                  Sample,
                     Inc., defined its four first sort categories as failures in the
                     four level 2 metrics that make up perfect customer order fulfillment.
                     Other organizations might make up their own first level defects
                     based on historical defects experienced, such as a “sales order
                     in late payment status” defect category. The second sort categories
                     in rows represent some level 3 metric failures and some custom categories.
                     Note how this perspective helps highlight where a failure at the
                     second sort level could impact more than one first sort category.

                  
                  
                  
                  Gathering the data
                     for this study requires assembling sales orders, invoices, and shipping
                     documents and then sorting them in various ways, such as ship-to
                     location, customer, supplier, fulfillment DC, SKU line number, carrier,
                     and so on.

                  
                  
               
               
               
               
                  
                  Analysis for Customer Order Fulfillment
                     Cycle Time

                  
                  
                  
                  
                  
                  
                     
                     
                     
                     One
                     way to analyze customer order fulfillment cycle time is to take
                     a sample of actual customer orders and compare each against the
                     organization’s defect threshold for this metric. The Sample, Inc.,
                     petroleum and chemical products case study selected parity for customer
                     order fulfillment cycle time, which is 9.1 days. Their benchmark
                     results were 6 days, so they were already doing quite well. Since
                     they would be making other changes to improve other metrics, they
                     chose to set the threshold for a defect at 9 days or more. Since
                     the benchmark result is an average, they still wanted to look at their
                     failures to understand why they were occurring. To determine their
                     failure rate, they reviewed a random sample of 309 orders (the sample
                     size should be statistically significant if a sample is used; another
                     option would be to use advanced analytics or AI to review all orders)
                     and developed a histogram (see Exhibit 2-33)
                     showing the breakdown.

                  
                  
                  
                  
                     Exhibit 2-33: Sample, Inc., Customer Order Fulfillment Cycle Time Histogram Analysis[image: ../images/CTSCgraphic2b-11.png]
                  
                  
                  
                  
                  Based
                     on this definition of a defect, there were five orders with 10 days,
                     two orders at 11 days, and one order at 12 days, for a total of
                     eight failed orders. The defect rate was then 8/309 = 0.26%. Sample,
                     Inc., then analyzed why these orders failed by looking at how cycle
                     time was broken down for this specific process (i.e., they used
                     the subset of the level 2 SCOR DS metrics that they actually used
                     in this process to help define these categories), as shown in Exhibit 2-34.
                     While this area may not need improvement at this time, analysis
                     of what is working can help ensure that it keeps working at least
                     as well after the changes.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-34: Sample, Inc., Customer Order Fulfillment Cycle Time Defect Analysis
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Defect
                                       Rate

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Failed Orders

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Target Days

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Order
                                       cycle time failure (order receipt to confirmed)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.06%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Source
                                       cycle time failure (confirmed to verify product)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.1%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    3

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    4

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Transform
                                       cycle time failure (issue material to package product)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.03%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Fulfill
                                       cycle time failure (build loads, receive product from transform
                                       or pick products, to receive and verify product by customer)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.06%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    3

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
               
               
               
               
                  
                  Analysis for Supply Chain Agility

                  
                  
                  
                  
                  
                  
                     
                     Supply chain agility
                     can be measured in SCOR DS as a strategic or an operational metric.
                     At the strategic level, it is the number of days needed to make
                     a 25 percent unplanned change in demand (higher or lower) without
                     needing expedite costs or experiencing defects in other metric areas
                     such as profit, revenue, COGS, SG&A, balance sheet, and inventory.
                     The sum of the order, source, transform, and fulfill planned lead
                     times is the number of days. This would be compared to the chosen parity,
                     advantage, or superior target in days.

                  
                  
                  
                  Determining what is a defect for supply
                     chain agility may require two comparisons:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Determine each SKU’s
                           standard total lead time in the master data and compare this against
                           its actual total lead time. SKUs that exceed the standard lead time
                           will likely be considered defects. This process can be repeated
                           for level 2 metrics as the second “why” for order, source, transform,
                           and fulfill agility master data standard versus actual lead times.
                           Doing this at the SKU level allows for some items that are lower
                           in priority to have longer allowed lead times.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Compare
                           each SKU’s actual total lead time to the competitive requirement.
                           All total lead times above this amount might be defects. Sample,
                           Inc., created a histogram showing the number of SKUs that fell into
                           each range of days to get to 25 percent change in order size sustainably,
                           defining these defects as any SKU that took longer than the selected
                           parity level of 30 days. Exhibit 2-35 shows
                           that despite their average being 35 days, two-thirds, or 62 of the
                           92 SKUs, were above 30 days.

                        
                        

                     
                     

                  
                  
                  
                  
                     Exhibit 2-35: Sample, Inc., Number of SKUs by Days to Get to 25 Percent Change in
                        Order Size Sustainably[image: ../images/CTSCgraphic2b-09.png]
                  
                  
                  
                  
                  Each
                     failure can then be given additional scrutiny, but to reduce the
                     necessary analysis time, find ways to segment the SKUs into meaningful
                     failure categories such as by product hierarchy, bill of material,
                     plant or DC, volume, or product family. For example, Exhibit 2-36 shows
                     how Sample, Inc., used a stacked bar chart to show the breakdown
                     of lead time elements of four of their highest-priority product
                     families in defect status, two of which were subcategorized as high-volume
                     subsets of the family.

                  
                  
                  
                  
                     Exhibit 2-36: Sample, Inc., Analysis of Selected Product Families in Agility Defect
                        Status[image: ../images/CTSCgraphic2b-03.png]
                  
                  
                  
               
               
               
               
                  
                  Analysis for Total Supply Chain Management
                     Cost

                  
                  
                  
                  
                  
                  
                     
                     A
                     good way to analyze total supply chain management cost is to create
                     a Pareto chart to rank all of the costs from highest to lowest and
                     show which areas create the most cumulative total cost. Exhibit 2-37 shows
                     an example for Sample, Inc., focusing only on the costs for its
                     West Coast distributor supply chain.

                  
                  
                  
                  
                     Exhibit 2-37: Sample, Inc., Pareto Chart for West Coast Distributor Supply Chain Management
                        Costs[image: ../images/CTSCgraphic2b-05.png]
                  
                  
                  
                  
                  The
                     exhibit shows that outbound transport, finished goods (FG) inventory
                     holding, inbound transport, and raw material (RM) inventory holding
                     are the top cost categories. Addressing failures in these areas
                     will provide the most gain for the investment. Another thing to
                     look at is all of the costs against their cost over time to see
                     outliers or trends (e.g., a cost rising quickly).

                  
                  
               
               
               
               
                  
                  Analysis for Cash-to-Cash Cycle Time

                  
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     
                     Let’s
                     revisit the Sample, Inc., cash-to-cash cycle time gaps as shown
                     in Exhibit 2-38.

                  
                  
                  
                  
                     Exhibit 2-38: Sample, Inc., Cash-to-Cash Cycle Time (Days), Levels 1–3 Benchmark Results[image: ../images/CTSCgraphic2b-01.png]
                  
                  
                  
                  
                  Cash-to-cash cycle
                     time equals inventory days of supply plus days sales outstanding minus
                     days payables outstanding. In this example, inventory days of supply
                     can be further segmented by days of finished goods (AM.3.5), work
                     in process (AM.3.2), and raw material (AM.3.1), plus possibly other
                     metrics such as such as defective or excess inventory. Consider
                     different ways that the data could be segmented even more in the ERP
                     or other system, such as by ABC inventory categories, by customer,
                     by product family, and so on.

                  
                  
                  
                  For example, Sample, Inc., defined these
                     defect thresholds for its finished goods inventory days of supply
                     (which has a target goal of 10 days of supply):

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Category A (high-volume
                           SKUs): Inventory days of supply > 4 days

                        
                        

                     
                     
                     
                     	
                        
                        
                        Category
                           B (middle-volume SKUs): Inventory days of supply > 8 days

                        
                        

                     
                     
                     
                     	
                        
                        
                        Category
                           C (low-volume SKUs): Inventory days of supply > 16 days

                        
                        

                     
                     
                     
                     	
                        
                        
                        Category
                           D (lowest-volume SKUs): Inventory days of supply > 32 days

                        
                        

                     
                     
                     
                     	
                        
                        
                        Category
                           E (excess, shrink, and obsolete): Inventory days of supply > 0 days

                        
                        

                     
                     

                  
                  
                  
                  This allowed them
                     to conduct the gap assessment by analyzing inventory by monetary value
                     broken down by these categories as well as by product family and
                     by S&OP-defined business units. Note that Sample, Inc., uses
                     these five categories, but many organizations use fewer categories,
                     such as just A, B, and C.

                  
                  
                  
                  The Sample, Inc., analysis of its cash-to-cash
                     cycle time at the first level of why looks at the level 2 metrics,
                     finding that days payables outstanding is very close to its target
                     as is days sales outstanding (given the relaxed parity target),
                     while far too high inventory days of supply is the main reason for
                     the variance. Looking at the second level of why, or why is inventory
                     days of supply so high, the team examines the level 3 metrics. Too high
                     finished goods inventory days is the main culprit, with some room
                     for improvement in raw materials. They also go down to the third
                     why, or why is finished goods days so high. They rely on ABC inventory
                     analysis and find that all categories of ABC inventory are too high,
                     but especially categories A, B, and E. Referring to the business
                     context summary, they note that one cause of high finished goods
                     inventory days of supply for A and B items is the decision to maintain
                     stocks of inventory at customer locations. This decision was made
                     due to prior delivery failures, so the assumption should be challenged
                     rather than assuming that the policy needs to stay in place. E item
                     defects are caused by a lack of a regular review process to liquidate
                     or write off and responsibly dispose of such inventory.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Section C: Conceptualize the
            Future-State Supply Chain Operating Model

         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Prioritize defects
                     by defect rate and problem weight and use the information to identify
                     potential projects for the transformation portfolio

                  
                  

               
               
               
               	
                  
                  
                  Convert approved
                     scenarios into projects or work streams

                  
                  

               
               
               
               	
                  
                  
                  Develop alternatives analysis criteria and analyze
                     alternatives

                  
                  

               
               
               
               	
                  
                  
                  Develop supply chain models and
                     simulations showing to-be state capabilities and improvement financial
                     value

                  
                  

               
               
               
               	
                  
                  
                  Define and test
                     to-be documentation and to-be geographic and process maps

                  
                  

               
               
               
               	
                  
                  
                  Create a supply
                     chain capability model that lists desired to-be capabilities.

                  
                  

               
               

            
            
            
            Given detailed information on gaps, the next
               step is to look at actual processes and geographic links and nodes in detail to
               model and simulate potential alternatives and gain a finer-grained understanding of
               program benefits.

            
            

         
         
         
         
   
      
         
         
         
         Topic 1: Prioritize Defects, Identify
            Projects, and Analyze Alternatives

         
         
         
            
            
            Here we discuss prioritizing defects by their defect rate and
               problem weight and prioritizing problems by compiling disconnects into relevant
               groups. We also cover identifying a set of potential projects based on this
               information and analyzing the alternatives.

            
            

         
         
         
         
         
            
            
            Prioritize Defects by Defect Rate and
               Problem Weight

            
            
            
            
            
               
               
               
               
               
                  
                  
                  This process forms the final
                  two steps of metric defect analysis—prioritizing defects and estimating the amount
                  of work to get to the root cause. (The earlier steps were assemble data, define
                  defect thresholds, segment and analyze data, and estimate defect rate.) Prioritizing
                  defects relies on more than just the defect rate. The defect rate is similar to the
                  likelihood portion of a risk analysis. To get to the risk impact, we also need to
                  know the consequence of the problem, and this is called the problem weight.
                  Multiplying these percentages together results in the problem impact.

               
               
               
               
                  A defect is created by one or more
                  disconnects or blockers such as those discovered during a “staple yourself to an
                  order” walkthrough/interview. The goal of this process is to develop a set of
                  problem statements. Each problem statement will group various disconnects together
                  so the set of related issues can be resolved in a single project. A project might
                  address one or more problem statements. Thus the ultimate goal of this step is to
                  form the basis of a project portfolio.

               
               
               
               Each problem statement will be given a problem
                  weight. This is not an easy process. A formal process such as brainstorming is
                  needed to assemble more disconnects, arrive at these weightings, and consider
                  potential projects to resolve these problems. A brainstorming event requires a lot
                  of organization to be successful, so before discussing the event, we address
                  assembling the right documentation and planning.

               
               
               
               
                  
                  Assemble Documentation on Defect Rates and Disconnects or
                     Blockers

                  
                  
                  
                  
                  
                  
                  
                     
                     
                     Metric defect analysis results in a
                     set of defects for each key attribute and its related KPIs. Each defect will
                     have a related defect rate. If using SCOR DS or another KPI tree, defects at
                     levels 1 and 2 will have been collected. Assemble this data into a summary
                     spreadsheet for all metrics being analyzed. An excerpt of such a spreadsheet is
                     shown in Exhibit 2-39.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-39: Excerpt of Spreadsheet Assembling Defects and Their Rates
                           
                           
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    ID

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    SCOR DS Level 2 and Level 3 Defects

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Defect Rate

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                          1.0.0
                                          
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                          Perfect customer order
                                             fulfillment failure rate
                                             (RL.1.1)
                                          
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                          30.0%
                                          
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       1.1.0
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Incomplete shipments
                                          rate (RL.2.1)
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       15.0%
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1.1.1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    No available-to-promise (ATP) inventory at
                                       ordering

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5.0%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1.1.2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Inventory reallocated to priority customer

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5.0%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1.1.3

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Late raw material pickup

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2.5%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1.1.4

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Insufficient ordering due to actual demand >
                                       forecast

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1.0%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1.1.5

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Wrong products picked and shipped

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.5%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1.1.6

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Wrong quantity picked and shipped

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.5%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1.1.7

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Products mislabeled

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.5%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       1.2.0
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Missed original
                                          customer commit date rate (RL.2.2)
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       6.0%
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1.2.1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Carrier shipping delay

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    3.0%

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  An important part of
                     assembling this documentation is to create a logical organization and numbering
                     system for the defects. For organization, Bolstorff and Rosenbaum in Supply Chain Excellence state that organizing
                     defects by the chosen set of KPIs for the supply chain is the most effective way
                     to get good work from brainstorming teams and for later organization of these
                     defects into problem statements and from there into potential projects (as was
                     done in the exhibit above). The spreadsheet numbering format in this example
                     assigns the first digit to the level 1 metric, the second to defects at level 2,
                     and the third digit to the defects at level 3.

                  
                  
                  
                  The next data to assemble is a complete list of all
                     disconnects or blockers so far. For example, say that the “staple yourself to an
                     order” process has resulted in a list of level 4 processes and a set of
                     disconnects or blockers. Assemble these into another spreadsheet and assign a
                     unique ID to each, such as a sequential number, as is shown in Exhibit 2-40. Provide a column for the person who identified the disconnect
                     and for the process it impacts. If using SCOR DS, this is the level 2 process it
                     impacts. This spreadsheet will be used for more disconnects and blockers that
                     are identified prior to and during the brainstorming session. Ideally the
                     spreadsheet will be a document that can be simultaneously edited by multiple
                     persons (e.g., Google sheets, an Excel file shared in Teams). It is also
                     important to be able to use file searching functions to quickly find a given
                     disconnect.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-40: Spreadsheet for Assembling All Disconnects or Blockers (Excerpt)
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    ID

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Disconnect

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Reported By

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Related Process

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customers do not provide data on consumer demand
                                       leading to bullwhip effect. See Order 12345.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    EM

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    P1.1 Capture External Market Signals

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Minimum order amounts are based on pallets but slip
                                       sheets are now used so minimums need to match the larger
                                       quantity per slip sheet. Item 34567.

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    CL

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    O2.2 Receive, Enter, and Validate Order

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    3

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    4

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Documents may include a
                     list of preliminary project ideas or benefit estimates.

                  
                  
               
               
               
               
                  
                  Plan
                     for a Brainstorming Session to Define Problems and Problem
                     Impact

                  
                  
                  
                  
                  
                     
                     
                     
                     Brainstorming is defined in the ASCM Supply Chain Dictionary as
                     follows.

                  
                  
                  
                  
                     
                     A technique that teams use to generate
                        ideas about a particular subject. Each person on the team is asked to think
                        creatively and write down as many ideas as possible. The ideas are not
                        discussed or reviewed until after the brainstorming session.

                     

                  
                  
                  
                  Planning for a brainstorming session includes the
                     following activities:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Determine the right persons to
                           participate. Favor persons closest to the actual work (team members or
                           guests), and be sure to represent each functional area or
                           cross-functional process owner affected. Note that higher levels of
                           managers will be less able to generate ideas at the level of specificity
                           required here.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Invite participants early (give
                           around two weeks’ notice) so they can get it on their schedule and will
                           take the event seriously.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Provide participants with an
                           overview of the transformation and an update on its status and gaps
                           discovered so far, and provide training on participating in the
                           brainstorming event. Give the participants homework—assign each
                           participant a metric under their purview and ask them to come up with
                           about 20 potential causes of level 2 defects. These causes are called
                           disconnects. A shared spreadsheet can allow participants to all
                           contribute at the same time.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Select an appropriate venue and
                           provide sufficient resources. A good venue will have enough space for
                           all participants and will also allow gathering in small groups. A
                           horseshoe shape for seating can be helpful. There should be a large
                           screen for displaying work in progress, and teams might use flip charts,
                           sticky notes, white boards, and so on. If using physical props, print
                           out each category title in text large enough to be seen across the room,
                           and add defect analysis and scorecard gap data for each area. Leave
                           enough room between each category for a small group to assemble around
                           it. Also print out labels for the previously identified disconnects and
                           the ones identified as participant homework and apply them to the sticky
                           notes so things will be legible and there will be less busywork.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Select a leader for the
                           brainstorming event (e.g., the program manager, the evangelist, or a
                           consultant) who will provide coaching. Select leaders or co-leaders for
                           each brainstorming category based on their areas of expertise. Determine
                           who else will be on each team and arrange seating so team members sit
                           together.

                        
                        

                     
                     

                  
                  
                  
                  A high level of preparation will pay
                     off in better and faster results.

                  
                  
               
               
               
               
                  
                  Conduct a Brainstorming Event to Define Problems and Problem
                     Impact

                  
                  
                  
                  
                  
                  
                  
                  
                     
                     
                     
                     A brainstorming event
                     should feature two types of activities: individual brainstorming and group
                     brainstorming. Individual brainstorming can start before the event as homework,
                     and there may also be some time for it during the session. This method will
                     result in better detail and helps develop a shared understanding of the issues.
                     Individual brainstorming can result in redundancies that take a while to
                     resolve, which is why much of this work is done as homework. A facilitator can
                     identify and group the repeated issues. Group brainstorming is good at getting
                     to consensus quickly, but that consensus has a risk of vocal persons having too
                     much influence (groupthink) and could miss some things because consensus is
                     reached quickly. Therefore, a combination of the two methods is best.

                  
                  
                  
                  The day of the event should feature a
                     kickoff and introduction to go over the agenda and set ground rules, clarify
                     team assignments, and so on. A full-day session can feature six hours of
                     productive time such as the following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        The initial
                           brainstorming session lasts one hour. Have participants place their 20
                           brainstormed disconnects on the appropriate metric charts.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Small teams
                           assemble around their metric area and spend two hours grouping ideas
                           using affinity diagrams.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The teams spend
                           two hours defining the problem for each affinity grouping. Have them
                           estimate the problem impact level. This will be the most contentious
                           part of the brainstorming session due to its difficulty.

                        
                        

                     
                     
                     
                     	
                        
                        
                        The large group
                           reassembles and spends one hour going over the results and asking and
                           answering questions.

                        
                        

                     
                     

                  
                  
                  
                  
                     Defining problems involves creating a problem
                     definition spreadsheet, which might also be called a project portfolio worksheet
                     since the problems form the basis for projects. Exhibit 2-41 shows an example of the
                     fields that might be used.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-41: Problem Definition Spreadsheet
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                  (Note that the columns
                     are split up here for ease of viewing.)

                  
                  
                  
                  Here are examples of what might be entered in each field and
                     why:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           
                           Problem ID. A unique problem
                           statement number is assigned, such as 6.01 for the sixth main KPI and
                           the first problem associated with it. (Sequentially number problems.)
                           This number is assigned after the problem is defined by aggregating
                           disconnects.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Metric. The top-level KPI is used
                           here to categorize the problem. (Any other top brainstorm category could
                           be listed here as well.) For example, AM.1.1 could be listed here for
                           cash-to-cash-cycle time problems.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Level 1 defect. The defects at the
                           first level of metric decomposition (the first why or sort) are listed
                           here, such as

                        
                        
                        
                        
                           
                           Inventory days of supply > defect
                              threshold.

                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Problem. The problem title provides a
                           shared understanding of the problem at a glance. It should follow a
                           consistent format. Here’s an example:

                        
                        
                        
                        
                           
                           Customer service level
                              agreements require > 4 days category A on site.

                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Description. The problem statement
                           description is a sentence or two describing the problem clearly. It
                           needs to sum up the various disconnects that have been grouped and
                           should be specific in terms of affected persons, items, orders, etc. For
                           example:

                        
                        
                        
                        
                           
                           Service level agreements were negotiated when
                              inventory was shipped from the East Coast DC. With the new West
                              Coast DCs, we are capable of meeting their responsiveness
                              requirement and our Category A days requirement.

                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Disconnect IDs. Multiple disconnects
                           are typically related to a particular problem, so the brainstorming team
                           selects related disconnects and lists their IDs here, for example, 12,
                           32, 156, 98, 221, 52, 182.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Level 2 defect. The defects at the
                           second level of metric decomposition (the second why or sort) are those
                           that have a calculated defect rate from the gap analysis. For
                           example:

                        
                        
                        
                        
                           
                           Category A finished goods > 4 days

                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Defect rate. The defect rate is
                           listed here, for example, 20 percent.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Problem weight. The problem weight,
                           for example, 30 percent, relates to how much the problem is impacting
                           the overall level 1 defect in question. The brainstorming team
                           determines the problem weight. The sum of all problem weights for a
                           given level 2 defect category cannot exceed 100 percent; however, there
                           may be an unknown problem, so all known weights might be less than 100
                           percent. Arriving at a value will likely be contentious, which is why a
                           good part of the brainstorming session is devoted to this decision.
                           These weights will be revisited and validated several times during
                           planning. Use the data as much as possible to drive the decision, and,
                           as a general principle, be conservative.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Problem impact. The problem impact is
                           the defect rate times the problem weight, for example, 0.2 x 0.3 = 0.06
                           = 6 percent. This is the estimated impact to the level 1 metric.
                           Problems can be ranked by their impact using a spreadsheet to rank them
                           by their relative priority.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Processes where problem occurs (e.g.,
                           SCOR DS process). The standardized codes for processes are listed here.
                           The brainstorming small group should have at least one person with
                           training in the selected process method such as SCOR DS. Ideally, all
                           brainstorming participants get some level of training.

                        
                        

                     
                     

                  
                  
                  
                  Here is another example of a problem
                     statement.

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Problem ID. 1.01.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Metric. Perfect Customer Order
                           Fulfillment (RL.1.1).

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Level 1 defect. Incomplete shipments
                           rate (RL.2.1).

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Problem. Poor forecasting
                           visibility.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Description. For 75 percent of our
                           forecasting, the customer’s demand and promotions are not provided,
                           resulting in the bullwhip effect and a forecasting error rate of 30
                           percent.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Disconnect IDs. IDs for disconnects
                           such as insufficient ordering due to demand greater than forecast,
                           orders are used as a proxy for actual consumer demand, we lack a formal
                           process for collaborating on forecasting and planning with customers,
                           errors in inventory amounts held at customer locations, etc.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Level 2 defect. High forecasting
                           error rate.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Defect rate. 15 percent.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Problem weight. 40 percent.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Problem impact. 6 percent.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Processes where problem occurs. P1.1
                           (Capture External Market Signals), OE1.9 (Coordinate and Align Supply
                           Chain Functional and Process Strategies, Information, and
                           Data).

                        
                        

                     
                     

                  
                  
                  
                  A spreadsheet can be filtered by
                     various columns to, for example, pull up all problems with the same level 1 and
                     level 2 defects. Sorting, filtering, and pivot tables are powerful tools for
                     helping to define problems, assign disconnects, and assess whether multiple
                     problems might be addressed in a potential project. Having a person with such
                     capabilities on the team is important. For example, to determine how to group
                     various disconnects into one or more problem statements, filter the spreadsheet
                     listing all disconnects by the related process field and review all potential
                     disconnects. If more than one process is impacted, review these disconnects as
                     well. Then determine how to group the disconnects into one or more
                     problems.

                  
                  
                  
                  Next, write the problem
                     description to sum up these disconnects, using small team feedback to make the
                     statement more concise, more specific, and useful. Then write the problem
                     statement phrase and assign it a unique problem statement number.

                  
                  
               
               
               
               
                  
                  Review Results, Brainstorm Projects, and Consider Root Cause
                     Effort

                  
                  
                  
                  
                  
                     
                     
                     The final part of a
                     brainstorming session involves getting the large group back together to
                     summarize what each team has decided. The leader of the activity should go over
                     each problem statement that was identified and prompt the group to ask
                     questions. Small team leads may answer these, or unknowns can be recorded and
                     assigned to an individual to research further.

                  
                  
                  
                  The team
                     may also devote some part of the session to brainstorming possible projects by
                     identifying problems that could be solved together along with some potential
                     solutions. Participants will naturally brainstorm project ideas while thinking
                     about these problems. Note that potential projects will get more attention
                     later, so it is more important to get the disconnects grouped and problem
                     statements defined during this event.

                  
                  
                  
                  Part of this process should include the last step of the
                     metric defect analysis process, estimating the level of work to get to the fifth
                     why. This estimate can be valuable for prioritizing projects, such as to
                     determine which projects could be quick wins and which will likely be more
                     involved.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Convert Approved Scenarios into Projects or
               Work Streams

            
            
            
            
            
               
               
               
               
               
                  
                  The results of data collection, benchmarking, and brainstorming
                  of disconnects and scenarios to address them should be collected in a project
                  portfolio planning spreadsheet. (This can be an extension of the problem definition
                  spreadsheet by adding columns for project ID and name, etc.) Then another
                  brainstorming session can be held to identify potential projects or work streams
                  (work done in the course of operations rather than being a project) by logically
                  grouping scenarios.

               
               
               
               The first thing to do is to sort and filter
                  this spreadsheet to group similar concepts and consider which can be part of the
                  same project. Enlist a team member who has basic spreadsheet sorting, filtering, and
                  pivot table skills to make this process much faster and more useful. Here is one way
                  to perform such an analysis:

               
               
               
               
                  
                  
                  	
                     
                     
                     Sort by the column
                        that lists the processes where the problem occurs (e.g., SCOR DS processes)
                        and then clean up the data in that field. One issue is generic processes
                        (e.g., SCOR level 2). Gain consensus on which more-detailed process is the
                        most influential and list this process in the field (i.e., SCOR DS level 3).
                        Scenarios may also list more than one process. Gain consensus for which
                        process has the most influence on the scenario. For example, one scenario
                        may list P1.1 (Capture External Market Signals) and OE1.9 (Coordinate and
                        Align Supply Chain Functional and Process Strategies, Information, and
                        Data). Pick one for purposes of filtering. Repeat until each scenario has
                        one main level 3 or equivalent process in the spreadsheet view.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Assign the same
                        project ID to each scenario that lists the same process where the problem
                        occurs. This can be an arbitrary project number.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sort the column
                        indicating where the process occurs so that similar processes can be viewed
                        together, such as P4.1, P4.2, etc., and consider whether these will all need
                        to be individual projects or if they could be combined. Consider these
                        factors:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           
                              Physical location. Consider the
                              physical location where the processes occur as one deciding factor
                              favoring consolidation. Receiving, quality assurance, and put-away
                              are done in the same location and could be consolidated.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Responsible function(s) or roles.
                              A RACI chart showing similar responsibility, etc., is another
                              factor. For example, O2.2 (receive, validate, and enter order), O2.3
                              (confirm order availability and delivery date), and O2.5 (generate
                              and submit order) are all performed by customer service and might be
                              consolidated.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Pareto vital few. If a particular
                              scenario would provide a large proportion of the portfolio’s total
                              benefit, it may warrant being a stand-alone project.

                           
                           

                        
                        
                        
                        	
                           
                           
                           
                              Horizontal versus vertical
                                 grouping. Horizontal grouping involves grouping processes in
                              a flow such as all processes that make up material requirements
                              planning or grouping all P5 (plan fulfill) processes in a
                              distribution requirements planning project. Vertical grouping is
                              more about finding processes that would benefit from
                              synchronization, such as linking forecast processes with DC
                              inventory availability promising or linking rough-cut capacity
                              planning with scheduling processes. Consider projects here that
                              would help customer orders, manufacturing schedules, or incoming
                              purchase orders flow smoothly (i.e., a “staple yourself to an order”
                              process).

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  	
                     
                     
                     Develop a custom
                        filter to identify projects that have strategic similarities (e.g., consider
                        an “or” filter such as “contains S4, R1 or R2 or R3” for projects that need
                        to look at source return [S4] and any of the return processes), and group
                        them.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sort to show all
                        orchestrate processes (e.g., at level 2, this includes supply chain
                        strategy; business rules; network design; data, information, and technology;
                        etc.) and assess whether orchestrate level 2 process should be their own
                        stand-alone projects. Such a project could be a horizontal grouping of all
                        orchestrate processes related to supply chain strategy into a strategic
                        supply chain planning project, or it could be a vertical grouping with the
                        processes that they will help orchestrate, such as including OE2 (business
                        rules) with S4 (source return) and R1 (return product) if the OE2 rules
                        relate to return policies.

                     
                     

                  
                  

               
               
               
               
                  Exhibit 2-42 shows how Sample, Inc.,
                  filtered the project list to show only problems that affect P1.1 (capture external
                  market signals) processes. Note that here we have pivoted this table (columns are
                  now rows) for ease of viewing. Sample, Inc., identified two problem statements to
                  be
                  in one project (1.01 and 1.06 are both placed in project 1), while problem 1.07 is
                  determined to be a separate project.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 2-42: Sample, Inc., Filters on P1.1 (Capture External Market Signals) to Identify
                                 Projects
                        
                        
                           
                           
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Problem ID
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 1.01

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 1.06

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 1.07

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Metric
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Perfect Customer Order Fulfillment (RL.1.1)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Perfect Customer Order Fulfillment (RL.1.1)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Perfect Customer Order Fulfillment (RL.1.1)

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Level 1
                                       defect
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Incomplete shipments rate (RL.2.1)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Incomplete shipments rate (RL.2.1)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Incomplete shipments rate (RL.2.1)

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Problem
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Poor
                                    forecasting visibility

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Poor
                                    forecasting timeliness

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Conflicting forecasts used internally

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Description
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 For
                                    75 percent of our forecasting, customer demand/promotions
                                    are not provided, resulting in bullwhip effect and 30
                                    percent forecast error rate.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Sales and marketing forecasts are often produced too late
                                    for operations to use them.

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Sales and marketing creates a forecast and operations
                                    creates a different forecast. No corporate discipline to
                                    support one forecast.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Disconnect
                                       IDs
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 12,
                                    34, 56, 77, 82, 97

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 11,
                                    28, 44, 76, 88, 99

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 2,
                                    7, 32, 33, 39, 42, 43

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Level 2
                                       defect
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Insufficient ordering due to actual demand >
                                    forecast

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Insufficient ordering due to actual demand >
                                    forecast

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Insufficient ordering due to actual demand >
                                    forecast

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Defect rate
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 15
                                    percent

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 15
                                    percent

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 15
                                    percent

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Problem
                                       weight
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 75
                                    percent

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 25
                                    percent

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 20
                                    percent

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Problem impact (rate x
                                       weight)
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 11.25 percent

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 3.75
                                    percent

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 3
                                    percent

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Processes where problem
                                       occurs
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 P1.1

                                 
                                 
                                 
                                 OE1.9

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 P1.1

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 P1.1

                                 
                                 
                                 
                                 OE1.9

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Project ID
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 1

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 1

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 5

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Project name
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Collaborative Planning, Forecasting, and Replenishment
                                    (CPFR)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Collaborative Planning, Forecasting, and Replenishment
                                    (CPFR)

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Sales and Operations Planning

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               

            
            
         
         
         
         
            
            
            Analyze Alternatives

            
            
            
            
            
               
               
               
               
               Here we discuss developing criteria for analyzing
                  alternatives, potential processes, and various types of alternative solutions to
                  problems that might be devised.

               
               
               
               
                  
                  Determine Analysis Criteria and Process

                  
                  
                  
                  
                  
                  
                     
                     Prior to analyzing alternative projects or
                     workflows that could solve the problem statements in the potential project
                     portfolio, take the time to begin with the end in mind and set some criteria for
                     what would constitute a viable solution, how success will be measured, and what
                     processes or tools will be used to assess alternatives.

                  
                  
                  
                  Analysis criteria include how the organization defines a
                     winning alternative as well as how to identify alternatives that should be
                     abandoned. This can include feasibility, budget, or strategic alignment checks.
                     Another example is to promote principles to follow, for example, favoring
                     solutions that do the following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Better leverage
                           existing information systems rather than investing in new ones whenever
                           possible.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Improve
                           empowerment. Consider moving decision points to the place where the work
                           is actually done and build control into the process. This principle
                           could be applied to individual tasks or supply chain partner tasks. (An
                           example of the latter is empowering a 4PL to be the standardized
                           interface and decision maker for multiple service providers.)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Leave options
                           open longer, such as by postponement or moving the push-pull frontier
                           further up the supply chain.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Provide more
                           bandwidth for the dominant flow rather than treating exceptions as
                           equally important. Analytics can reveal which flow is the dominant
                           one.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Pool shared
                           resources for optimal efficiency.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Capture
                           information at the point it is generated.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Reduce process
                           complexity such as by eliminating multiple handoffs or control steps or
                           extensive interfaces with other supply chains.

                        
                        

                     
                     

                  
                  
                  
                  Planning the overall process should
                     include specifying persons who need to be consulted or informed about the given
                     problem (e.g., RACI diagrams), what data need to be captured, what systems will
                     be used to record transactions, who will do the analysis and their required
                     capabilities, what business rules need to be honored, who will make
                     recommendations, and who will make the final decisions.

                  
                  
                  
                  A number of tools or methods can be used to develop alternatives. Here are some
                     examples:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Organize
                           another brainstorming event, this time just for project alternatives
                           generation, justification, and refinement.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Have internal
                           development teams further investigate problems (such as getting to the
                           fifth why) and generate recommended project solutions. Data scientists
                           and prescriptive analytics tools can find an optimal solution. Internal
                           audit could play a role here, too, since a role of this function is to
                           investigate inefficiencies.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Engage with
                           external consultants or other resources to investigate problems and
                           propose projects.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Review supply
                           chain management literature, white papers, case studies, or periodicals
                           for solutions that other organizations have used or are being
                           proposed.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Conduct a risk
                           assessment of each alternative.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Use modeling or
                           simulation (addressed elsewhere in these materials).

                        
                        

                     
                     

                  
                  
                  
                  Note that one or more of these options
                     might be combined.

                  
                  
               
               
               
               
                  
                  Types
                     of Alternatives

                  
                  
                  
                  
                  
                  
                     Using the selected process, the design team (possibly
                     with some invited stakeholders) develops a set of alternative ways to solve the
                     organization’s problem statements. Potential changes include the
                     following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Standardize the
                           process design to simplify it or make it conform to interoperability
                           requirements using accepted industry standards or international
                           standards such as those from the ISO or using standard ERP transactions
                           rather than customized or highly configured ones.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Fix problems using
                           continual improvement in small steps (not a project). These work streams
                           would still be governed by the transformation portfolio
                           manager.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Add a new
                           process, such as providing after-sales support to reduce returns; adding
                           collaborative planning, forecasting, and replenishment (CPFR); or
                           transferring a batch of raw material held for quality checks to a new
                           holding area so it isn’t a bottleneck for receiving.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Eliminate a
                           process because it is already done by the supplier or customer or is
                           non-value-added in the eyes of the customer and is not mandatory. For
                           example eliminate inventory holding at customer sites after contract
                           renegotiation.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Change a
                           process:

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              Convert
                                 sequential processes into parallel processes (e.g., various
                                 teams work on new product design concurrently, collaborating
                                 frequently).

                              
                              

                           
                           
                           
                           	
                              
                              
                              Automate part or most of a process such as by adding hand
                                 scanners, warehouse robotics, robotic process automation,
                                 decision support, or AI.

                              
                              

                           
                           
                           
                           	
                              
                              
                              Alter
                                 operating rules or algorithms, such as a more complex
                                 available-to-promise (ATP) or capable-to-promise (CTP)
                                 formula.

                              
                              

                           
                           
                           
                           	
                              
                              
                              Alter
                                 business rules, policies, or procedures, such as a new warranty
                                 policy.

                              
                              

                           
                           
                           
                           	
                              
                              
                              Perform
                                 processes in a different physical location (node) or transfer
                                 the process to a different supply chain party.

                              
                              

                           
                           
                           
                           	
                              
                              
                              Change
                                 organizational structure and accountability for specific
                                 processes.

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Renegotiate
                           contracts with external parties or establish some type of longer-term
                           partnering such as strategic sourcing.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Outsource or
                           insource or move operations closer to markets or supply
                           sources.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Use mergers and
                           acquisitions or divestitures.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Build new
                           facilities, expand them, or divest existing ones.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Sample, Inc., Alternatives List

                  
                  
                  
                  
                  
                  
                     The Sample, Inc.,
                     design team’s analysis of its cash-to-cash cycle time issues finds two important
                     causes:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Sample, Inc.,
                           is a push supply chain driven by forecasting, and forecasts are driven
                           entirely by customer orders, which are a proxy for actual demand. Actual
                           demand is not known because their first-tier customers do not share
                           their reasons for their ordering, nor do they share data from their
                           retailers (the customer’s customer). This results in high forecast error
                           and the bullwhip effect (demand variability).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Historic
                           supplier issues at Sample, Inc., have resulted in adding inventory
                           buffers to the system in the form of consignment stocks that they manage
                           using VMI. These are codified in service level agreements in contracts.
                           However, these contracts were negotiated before Sample, Inc., had its
                           West Coast DC 1 in place, which can do repackaging, so in theory the
                           same level of customer service could be created with far fewer
                           buffers.

                        
                        

                     
                     

                  
                  
                  
                  
                     Based on this information, the design team conducts
                     online research, enlists an outside consulting firm to provide recommendations,
                     and conducts a project portfolio brainstorming session. The results of these
                     steps include a set of potential new practices that could be added. Note that at
                     this point the list can be extensive. The options will be narrowed down later.
                     Here are the practices Sample, Inc., is considering:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        BP.021 Sales
                           and Operations Planning (S&OP)

                        
                        

                     
                     
                     
                     	
                        
                        
                        BP.034 Extend
                           Inventory Planning Using Collaboration

                        
                        

                     
                     
                     
                     	
                        
                        
                        BP.156
                           Collaborative Planning, Forecasting, and Replenishment (CPFR)

                        
                        

                     
                     
                     
                     	
                        
                        
                        BP.048 Demand
                           Shaping

                        
                        

                     
                     
                     
                     	
                        
                        
                        BP.194
                           Predictive Analytics

                        
                        

                     
                     
                     
                     	
                        
                        
                        BP.061 Reduce
                           Non-Strategic Inventory Level

                        
                        

                     
                     
                     
                     	
                        
                        
                        BP.122
                           Vendor-Managed Inventory (VMI)

                        
                        

                     
                     
                     
                     	
                        
                        
                        BP.145 Supplier
                           Collaboration

                        
                        

                     
                     
                     
                     	
                        
                        
                        BP.216 Service
                           Level Management

                        
                        

                     
                     
                     
                     	
                        
                        
                        BP.040
                           Make-to-Order Fulfillment Strategy

                        
                        

                     
                     
                     
                     	
                        
                        
                        BP.157
                           Just-in-Time (JIT) Production

                        
                        

                     
                     
                     
                     	
                        
                        
                        BP.047 Finished
                           Goods Inventory Postponement

                        
                        

                     
                     

                  
                  
                  
                  Because the organization is using SCOR
                     DS, they use the standardized codes for practices (BP) from that system. (These
                     may be considered best practices, but SCOR DS no longer attempts to classify
                     practices as best or emerging, etc.; the value of a given practice is determined
                     by the organization and industry.) However, the practices described are common
                     to many industries and are not exclusive to SCOR DS. SCOR DS simply compiles
                     potential practices in one place for ease of reference and applies standard
                     codes to uniquely identify these practices. Each practice also includes a
                     definition, a list of related processes, and a list of related people skills.
                     See the SCOR DS site for definitions of the above practices.

                  
                  
                  
                  In addition to projects to add one or more
                     of these practices, Sample, Inc., is also considering the following as potential
                     projects related to finished goods inventory:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Capability to
                           apply private labels in the North Distribution Center (DC 2) to enable
                           finished goods inventory postponement of identical product
                           differentiation

                        
                        

                     
                     
                     
                     	
                        
                        
                        Capability of
                           cross-DC picking to ship from any DC to any customer with logic favoring
                           closer shipments when either DC could fulfill the demand

                        
                        

                     
                     
                     
                     	
                        
                        
                        Capability to
                           offer emergency direct shipments to retailers (customer’s
                           customer)

                        
                        

                     
                     
                     
                     	
                        
                        
                        Capability to
                           ship more frequently (up to two to three times per day) via more
                           deliveries

                        
                        

                     
                     
                     
                     	
                        
                        
                        Capability to
                           ship more frequently (up to two to three times per day) via milk
                           runs

                        
                        

                     
                     

                  
                  
                  
                  Sample, Inc., listed the following
                     potential projects for raw materials inventory:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Use the
                           supplier collaboration practice (listed above).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Get the
                           supplier to own raw material at our DCs via consignment.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Receive raw
                           materials just in time to move some or most transform processes to
                           make-to-order, vastly reducing days of raw material inventory.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Get the
                           supplier to repack and label products to eliminate all raw materials
                           inventory.

                        
                        

                     
                     

                  
                  
                  
                  While each of these alternatives will
                     have pros and cons and varying levels of cost and business disruption, it is
                     important to keep the mindset at this point that all options are considered
                     valid until proven otherwise using scenario testing and modeling.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic 2: Create
            To-Be Models, Simulations, and Capability Sets

         
         
         
            
            
            Here we discuss
               how to test and approve alternative solutions to problems by creating
               to-be models, simulations, and capability sets.

            
            

         
         
         
         
         
            
            
            Simulate/Model
               Supply Chain Value in Its To-Be State

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Prior
                  to settling on a particular solution among various competing alternatives,
                  it is important to test and validate potential projects for financial
                  value, strategic fit, and feasibility. Additional objectives of
                  these tests are to estimate the amount of reduction the new process
                  will have on the performance gap and to validate data objects. Another
                  vital part of validation is to gain buy-in and approval for the
                  new process from the functional areas or organizations affected
                  by the change. These recommendations should not be a surprise to
                  any decision maker or other person required to consult. Rather,
                  these persons should be approached early and often to ensure that
                  they understand the problem and its potential solutions.

               
               
               
               After setting objectives,
                  the next step in this process is to develop a set of test scenarios
                  or, in other words, what the supply chain and its processes will
                  look like if a potential project is executed successfully.

               
               
               
               Validation of a test
                  scenario is based on analysis criteria, so a solution could pass
                  all criteria, fail some criteria and require rework, or fail too
                  many criteria and be rejected. When multiple scenarios exist, it
                  is important to fail fast and move on. Rework should be reserved
                  for promising scenarios. Rework can focus on things like reducing
                  the cost of the initiative without sacrificing too many benefits
                  or coming into conformance with regulatory requirements or organizational
                  policies. One area of pushback may be for potential projects that
                  are foundational for the success of many other potential projects
                  on the list.

               
               
               
               
                  
                  Simulations can use
                  analytical tools such as what-if analysis to help show whether a solution will be
                  feasible and
                  profitable. The ASCM Supply Chain Dictionary defines a what-if analysis as “the process of evaluating alternate strategies by
                  answering the consequences of changes to forecasts, manufacturing plans, inventory
                  levels, and so
                  forth.” A what-if analysis is a type of scenario analysis that arranges all of the
                  variables in the
                  model to reflect the assumed pros and cons of the new method. The idea is to provide
                  a proof of
                  concept.

               
               
               
               Another type of simulation
                  is called a Monte Carlo analysis, and this type sets ranges for
                  all parameters and then runs thousands of simulations with random
                  settings within each range to produce statistics such as a bell
                  curve of likely results. This type of analysis can be useful for
                  assessing risk and setting a range for profitability rather than
                  being a point estimate.

               
               
               
               Both what-if and Monte
                  Carlo analyses can be developed using spreadsheets or more specialized
                  systems given team members with proper analytics capabilities.

               
               
               
               
                  Simulations and modeling can
                  also be done as team activities such as conducting conference room
                  pilots in a virtual sandbox environment, doing a role-playing walkthrough
                  exercise led by a team member or consultant with expertise in the
                  given practice, or testing a physical process on laboratory equipment
                  or on production equipment (e.g., after hours). Models can include
                  to-be process maps (thread diagrams), geographic models, RACI charts,
                  and so on. Examples of scenario testing are discussed next, followed
                  by to-be maps, and other forms of to-be documentation.

               
               
               
               
                  
                  Perform Scenario Testing

                  
                  
                  
                  
                  
                     Each potential project needs to be tested in
                     some way and will either fail or pass and move on to the next planning
                     phase. Some elements could be put in a “parking lot” or “wish list”
                     for future transformations. Others will be rejected.

                  
                  
                  
                  
                     Exhibit 2-43 shows
                     how Sample, Inc., conducted scenario testing for each of the practices
                     it identified.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-43: Summary of Sample, Inc., Practices Scenario Test Results
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Practice

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Test(s)
                                       Conducted

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Result

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Rationale

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    BP.021 Sales and Operations Planning (S&OP)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    High-level
                                       walkthrough of the scenario led by a team member with S&OP expertise

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Add
                                       to wish list. We have few product families and products and low
                                       mix/volume variance, so S&OP would have limited ROI. S&OP
                                       is internally focused, but current inventory issues are related
                                       to customer forecasts and consignment stocks.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    BP.034 Extend Inventory Planning Using Collaboration

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    High-level
                                       walkthrough of the scenario led by a team member with S&OP expertise

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Add
                                       to wish list. This extends S&OP to customers and would address
                                       inventory but requires S&OP maturity.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    BP.156 Collaborative Planning, Forecasting, and
                                       Replenishment

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Walkthrough
                                       of scenario led by a consultant

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Pass

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    CPFR
                                       addresses delayed or missing promotion and demand change data and
                                       plan buy-in.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    BP.145 Supplier Collaboration

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Walkthrough
                                       of scenario led by a consultant

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Pass

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Demand
                                       communication to supplier; integrates with CPFR.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    BP.048 Demand Shaping

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Financial
                                       modeling

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Product
                                       line is too limited and too low in margin for this.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    BP.194 Predictive Analytics

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Discussions
                                       with expert on use in statistical forecasting

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Forecasts
                                       do not have complex data. Primarily need timely data.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    BP.061 Reduce Non-Strategic Inventory Level

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    ABC
                                       inventory analysis and feasibility and cost impact analysis

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Pass

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Different
                                       days of inventory for slow- versus fast-moving inventory makes change
                                       easier.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    BP.122 Vendor-Managed Inventory (VMI)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Review
                                       of current VMI practices against best practices

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Pass

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Current
                                       VMI process is not within to-be tolerances for consignment stock
                                       levels.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    BP.216 Service Level Management

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Test
                                       against corporate policy, strategy, and legal review

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Pass

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Valuable
                                       document for organic support. Need to revise SLAs.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    BP.040 Make-to-Order Fulfillment Strategy

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Financial
                                       modeling

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Add
                                       to wish list. Requires maturity and more raw material storage capability.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    BP.157 Just-in-Time (JIT) Production

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Financial
                                       modeling

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Add
                                       to wish list. Would enable MTO but requires maturity.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    BP.047 Finished Goods Inventory Postponement

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Financial
                                       modeling

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Add
                                       to wish list. Would work with MTO/JIT. Explore postponement of labeling.

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Sample,
                     Inc., did scenario testing for potential capabilities related to
                     finished goods, as shown in Exhibit 2-44.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-44: Scenario Testing for Finished-Goods-Related Capabilities
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Scenario

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Test(s)
                                       Conducted

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Result

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Rationale

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Private
                                       labeling in North DC

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Financial
                                       modeling

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Significant
                                       investment in North DC facility, higher raw material days. Modeling
                                       was complex; may revisit.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Cross-DC
                                       picking

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Simulation

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Pass

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Would
                                       solve common problem of DC mismatches and delay from transporting first
                                       to other DC.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Emergency
                                       direct retailer shipments

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Financial
                                       analysis

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    This
                                       workaround should not be codified as structural solution.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Increased
                                       shipment frequency

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Financial
                                       analysis

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Pass

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Multiple
                                       trucks go to customers per day, so only need to update pick scheduling to
                                       beginning of each shift instead of once daily; low added cost.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Milk
                                       runs

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Financial
                                       analysis

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Adds
                                       more travel distance. Fuller trailer loads are not a problem.

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Sample,
                     Inc., did scenario testing for potential capabilities related to
                     raw materials, as shown in Exhibit 2-45.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-45: Scenario Testing for Raw-Materials-Related Capabilities
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Scenario

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Test(s)
                                       Conducted

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Result

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Rationale

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Collaborate
                                       with suppliers on demand

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Walkthrough
                                       of scenario led by a consultant

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Pass

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Providing
                                       a rolling 12-month picture of demand will pay for itself in right-sized
                                       raw material deliveries.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Consignment
                                       inventory

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Assess
                                       feasibility and cost impact

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Suppliers
                                       will push back hard and increase material cost too much.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    JIT/MTO/postponement

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Financial
                                       analysis

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Add
                                       to wish list. Promising once we raise our maturity level more.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Outsource
                                       packaging

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Test
                                       against corporate policy and strategy

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Fail

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Do
                                       not outsource a core competency. Packaging is a core competency
                                       and is where we add value (responsiveness, flexibility).

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Note
                     that in addition to these potential project ideas at the supply
                     chain network level, finer-grained changes can also be proposed
                     at the process level. While Sample, Inc., has only one accepted
                     scenario related to raw materials, it can reduce raw material inventory
                     days more via process level changes.

                  
                  
               
               
               
               
                  
                  Define and Test To-Be Documentation

                  
                  
                  
                  
                  
                     To-be
                     documentation that can be developed and elaborated over time includes
                     to-be geographic and process maps (discussed below) as well as other
                     to-be documentation, as follows:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           To-be process narratives. These
                           are text-based descriptions of the process to accompany geographic
                           and process maps. This is the place for clarifying assumptions and
                           recording details, exception processes, and so on. Supply chains are
                           complex cross-functional processes, so documentation of processes
                           needs to be clearly understandable and unambiguous. Documentation
                           must be accessible to design teams and to operations for later use
                           in developing operational guidance for daily work.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           To-be business rules. These
                           are updates to organizational structures, policies, procedures,
                           and selected standards to support the to-be culture shift and strategy.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           To-be capabilities. These to-be
                           capabilities are discussed more elsewhere in this general content
                           area.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           To-be automation and technology
                              requirements. These should be considered after desired capabilities
                           are determined (or as a part of the capabilities analysis, as is
                           described shortly). Technology needs to support future requirements
                           rather than just enabling the organization to catch up to competitors
                           or automate a process that should have been improved. Maturity analyses
                           are important for gap analyses in this area.

                        
                        

                     
                     

                  
                  
                  
                  For example, Sample,
                     Inc., proposes to-be goals for different components of inventory days
                     of supply within its to-be process narrative, as shown in Exhibit 2-46.
                     Related to-be business rules include negotiating new service level
                     agreements with customers to enable holding fewer days of supply
                     while committing to the same or perhaps better customer service
                     levels.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-46: Sample, Inc., Sets To-Be Goals for Cash-to-Cash Cycle Time and Subsets
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Metric

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Actual

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Mandate

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Change

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    To-Be
                                       Goal

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Cash-to-cash cycle time
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       52 days
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       0 days
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       –53 days
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       –1 day
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Days
                                       sales outstanding

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    27 days
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                                    27 days

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Days
                                       payables outstanding

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    55 days
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                                    55 days
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                                       days of supply

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    80 days
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                                    27 days

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Days, RM

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       12 days
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       –7 days
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       5 days
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Days, WIP

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       1 day
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       0 days
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       1 day
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Days, FG

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       67 days
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       –50 + 4
                                          = –46 days
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       21 days
                                       

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  The
                     Sample, Inc., financial analysis indicated that if the projects
                     that passed this first analysis were all successfully implemented,
                     they could set the to-be target for raw materials inventory from
                     12 days to 5 days (a 7-day reduction). The as-is raw material inventory
                     includes 3 days of inventory that is in transit and 9 days at DC1.
                     The goal keeps the 3 days in transit but reduces raw material days
                     at DC1 to 2 days.

                  
                  
                  
                  For
                     finished goods inventory, the extra 4 days are 2 extra days of inventory
                     held at each DC to enable the following consignment reductions without
                     lowering service:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Consignment
                           inventory at S-Mart: from 12 days to 1 day

                        
                        

                     
                     
                     
                     	
                        
                        
                        Consignment
                           inventory at Auto Bros: from 16 days to 2 days

                        
                        

                     
                     
                     
                     	
                        
                        
                        Consignment
                           inventory at Costking: from 14 days to 2 days

                        
                        

                     
                     
                     
                     	
                        
                        
                        Consignment
                           inventory at Carfix: from 15 days to 2 days

                        
                        

                     
                     

                  
                  
                  
                  In total, Central
                     DC 1 moves its inventory days of supply (all subcomponents) from
                     18 to 13 days. This includes the 7 days’ fewer raw materials inventory,
                     an increase from 5 to 7 days of finished goods inventory, and no
                     change in WIP, for a 5-day net gain.

                  
                  
               
               
               
               
                  
                  Create To-Be Geographic Maps, Process
                     Maps, and RACI Diagrams

                  
                  
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     
                     Creating
                     to-be maps and diagrams helps design teams and other stakeholders visualize
                     the supply chain network and understand the scope of changes, and
                     it can help with brainstorming additional opportunities. Scenarios
                     that involve changes to nodes or links should be mapped in their
                     to-be state in the geographic map. Related process changes should
                     be added to the process map. Changes in responsibilities, accountabilities,
                     and so on are reflected in new RACI diagrams.

                  
                  
                  
                  Sample, Inc., needs a new geographic map
                     to show the new inventory targets and the new cross-DC shipping
                     links. DC 1 gets two new links, and DC 2 gets one new link to enable
                     each DC to service all four customers. No new nodes are needed. Exhibit 2-47 shows
                     these goals.

                  
                  
                  
                  
                     Exhibit 2-47: Sample, Inc., Plans New Links to Customers and New Days of Inventory
                        Targets[image: ../images/CTSCgraphic2b-07c.png]
                  
                  
                  
                  
                  Sample,
                     Inc., also creates a to-be process map (thread diagram) to show
                     these new links and inventory targets, as shown in Exhibit 2-48.
                     Since both DCs already had the B2B fulfillment process (F2), this
                     process does not need to be added for the new flows. However, the
                     CPFR process requires adding P1 Plan Supply Chain processes with
                     each key customer along with related information links. Since the
                     plan also includes better collaboration with major suppliers, they
                     also refine the generic P processes with Chemco and Oilco to indicate
                     that these are also P1 processes. Note the new links and the new
                     inventory targets.

                  
                  
                  
                  
                     Exhibit 2-48: Sample, Inc., Process Map (Thread Diagram) with New Links and Inventory
                        Days Targets[image: ../images/CTSCgraphic2b-08c.png]
                  
                  
                  
                  
                  Similarly, the organization’s
                     as-is RACI diagrams should be updated to show any changes in to-be
                     accountabilities and so on. For example, Sample, Inc., will revise
                     its RACI diagrams related to forecasting to add the responsibilities,
                     accountabilities, and consult and inform requirements of customers
                     and key suppliers. The map itself may also be revised to reflect
                     new forecasting processes and their RACI requirements.

                  
                  
               
               
               
               
                  
                  Get Business Approval to Further Develop
                     Scenarios

                  
                  
                  
                  
                  
                     The design team presents these preliminary results
                     to the steering team and the active executive sponsor, who validate
                     that the scenarios are strategically aligned; are feasible from
                     financial, technical, regulatory, and cultural standpoints; and
                     are likely to reduce the performance gap given the information currently
                     available. After any requested modifications are made and approved,
                     the next step is to define necessary capabilities, including people
                     skills and technology enablers.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Create a Supply
               Chain Capability Model

            
            
            
            
            
               
               
               
               
               
                  A supply
                  chain capability model is a map of the to-be capabilities needed
                  to implement the scenarios or projects that are currently considered
                  valid and feasible. To-be capabilities include organizational maturity
                  levels, physical capacity changes, people skills, and information
                  system enablers. Organizational maturity includes culture maturity,
                  change management maturity, and a focus on human resources skill
                  and experience maturity.

               
               
               
               Capabilities need to
                  be clearly aligned with organizational and supply chain strategy and
                  be feasible for the organization’s current maturity level. Recall
                  that organizations need to suit their supply chain to the operationalized
                  customer segments they have identified. Here is where the necessary
                  to-be capabilities can be defined for a given entrepreneurial subculture
                  along with other people skills needed to get to the desired supply
                  chain design and maturity level.

               
               
               
               For each project or scenario,
                  organizations need to determine the capabilities that will be required
                  for the organization to get the required strategic and supply chain segment
                  benefits from the initiative. Refer to the organization’s maturity
                  assessment to determine as-is capabilities and to the organization’s
                  selected capability model to set to-be capabilities. Use these sources
                  plus metrics to determine capability gaps. A capability model will
                  then indicate what needs to change to fill these gaps.

               
               
               
               For example, let’s
                  look at the capabilities that Sample, Inc., needs to implement to
                  be successful at CPFR and better management of its VMI and consignment
                  inventory. Collaborating with customers will require relationship
                  building to get them to commit to CPFR and to accept changes to
                  consignment, to reconfigure numerous planning processes on each
                  end, and to develop related people skills. They added these related people
                  skills (human resources skills or HS) from SCOR DS to their supply
                  chain capability model:

               
               
               
               
                  
                  
                  	
                     
                     
                     HS.0029 Customer Relationship
                        Management (CRM)

                     
                     

                  
                  
                  
                  	
                     
                     
                     HS.0032
                        Customer or Supplier Communication

                     
                     

                  
                  
                  
                  	
                     
                     
                     HS.0198
                        Contract Management

                     
                     

                  
                  
                  
                  	
                     
                     
                     HS.0021
                        Consignment Agreement Development

                     
                     

                  
                  
                  
                  	
                     
                     
                     HS.0131
                        Safety Stock and Replenishment Calculations

                     
                     

                  
                  
                  
                  	
                     
                     
                     HS.0178
                        Inventory Policy

                     
                     

                  
                  
                  
                  	
                     
                     
                     HS.0154
                        Vendor-Managed Inventory (VMI)

                     
                     

                  
                  
                  
                  	
                     
                     
                     HS.0211
                        Collaboration

                     
                     

                  
                  

               
               
               
               In addition to SCOR
                  DS, Sample, Inc., also decides to use ASCM’s Digital Capabilities Model
                  (DCM) for Supply Networks (www.dcm.ascm.org). In this model, they
                  select Demand Planning and Management (a subset of Connected Customer)
                  and Supplier Collaboration (a subset of Intelligent Supply) as key
                  capabilities, but they acknowledge that they need to advance their
                  maturity in these areas before getting to the more advanced digital
                  capabilities.

               
               
               
               For the Demand Planning
                  and Management capability, they assess their as-is capability at
                  the lowest level defined in the DCM for Supply Networks, or “ad
                  hoc.” They target their goal for this transformation as the next
                  level for this capability, or “typical,” to improve their visibility
                  and driver monitoring. Here are some of the capabilities they may
                  want to consider for Demand Planning and Management:

               
               
               
               
                  
                  
                  	
                     
                     
                     Data scientist and
                        data analyst capabilities at a foundational level

                     
                     

                  
                  
                  
                  	
                     
                     
                     Technology
                        enablers

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Demand management
                              application to manage sales and promotion data and demand plan of
                              record

                           
                           

                        
                        
                        
                        	
                           
                           
                           Demand
                              forecasting application (consider a cloud-based system parties can agree
                              to for automated data sharing)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Machine
                              learning (to automate manually intensive parts of forecast review
                              and forecast error reduction)

                           
                           

                        
                        

                     
                     

                  
                  

               
               
               
               For the Supplier Collaboration
                  capability, Sample, Inc., determines that they are at the “typical”
                  level and want to be “advanced,” in part by communicating about
                  forecasts, bottlenecks, and market intelligence. Due to the small
                  number of key suppliers, no technology enablers are recommended
                  for use with suppliers. Sample, Inc., identifies the following SCOR
                  DS people skills they would like to develop:

               
               
               
               
                  
                  
                  	
                     
                     
                     HS.0139 Supplier Relationship
                        Management (SRM)

                     
                     

                  
                  
                  
                  	
                     
                     
                     HS.0145
                        Supply Planning

                     
                     

                  
                  
                  
                  	
                     
                     
                     HS.0035
                        Delivery Balancing

                     
                     

                  
                  
                  
                  	
                     
                     
                     HS.0058
                        Inventory Management

                     
                     

                  
                  

               
               

            
            
         
         
   
      
         
         
         
         Section D: Identify
            Initiatives to Address Gaps

         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Develop a portfolio strategy and an
                     initial portfolio of transformation initiatives, working to understand
                     design challenges firsthand

                  
                  

               
               
               
               	
                  
                  
                  Use strategic assessment and collect
                     data to determine the scope, impact, and effort of initiatives

                  
                  

               
               
               
               	
                  
                  
                  Use a process to sequence and
                     prioritize initiatives, including the need for trust building and a mix of
                     quick wins, tactical initiatives, and strategic initiatives

                  
                  

               
               
               
               	
                  
                  
                  Categorize projects
                     in a prioritization matrix that compares impact, improvement, and return
                     against complexity, effort, and risk, creating these project quadrants:
                     quick wins, nice to have, sponsor issue (most important quadrant), and
                     consider carefully.

                  
                  

               
               

            
            
            
            Identifying transformation initiatives to
               address gaps should follow a defined process to ensure that the right criteria are
               used to determine valuable initiatives and set their sequence and priority. This
               includes ensuring that there are some quick wins as well as more complex but
               necessary projects. Each potential initiative requires scoping and strategic
               alignment.

            
            

         
         
         
         
   
      
         
         
         
         Topic
            1: Identify and Scope Transformation Initiatives

         
         
         
            
            
            Here we discuss the process
               of producing a first draft of the project portfolio, which includes
               scoping individual projects at a high level by collecting more data, understanding
               design challenges, and assessing strategic fit in more detail. After
               that, the next step is to validate problem weights so that initial
               priorities can be based on the best available estimates. This all
               leads up to estimating the financial benefits of the portfolio of
               projects and each specific project’s contribution.

            
            

         
         
         
         
         
            
            
            Scope Projects
               Using Data, Observation, and Strategic Assessment

            
            
            
            
            
               
               
               
               
               
                  
                  Given a set of projects that
                  appear to be feasible and are likely to close the identified gaps
                  in key metrics, the next step is to scope these projects at a high
                  level. While detailed project scoping will occur later as part of
                  each project’s planning phase, here we need to understand scope
                  enough to enable benefits analysis for the portfolio of projects
                  and each individual project in the portfolio. This may involve widening
                  data collection or embedding experienced personnel into teams that
                  are struggling. This step should also involve another strategic
                  alignment check.

               
               
               
               
                  
                  Collect and Validate Data

                  
                  
                  
                  
                  
                  
                     
                     Data can be a strategic asset, especially
                     when supply chain leaders are able to expand their definition of
                     data to go beyond internal sources that are convenient to access. Having
                     a data scientist on the design team can help re-imagine data sources
                     for portfolio and project scoping. Data scientists or analysts can
                     also help the design team to begin with the end in mind, meaning
                     that they indicate the types of analysis they would find helpful
                     and can recommend the tools that will be needed for the analysis. Some
                     analytical tools may need to be acquired if existing tools (e.g.,
                     Excel) are not considered sufficient.

                  
                  
                  
                  Some
                     extended data sets will be from external sources that require external relationship
                     development to acquire. The evangelist or another executive needs
                     to take the lead, selling this as a win-win for each party, such
                     as by proposing data trading and mutually agreeing to specific rules
                     and responsibilities. Data trading negotiations require estimating
                     the value of the data you seek and the value of data you could provide.
                     It also requires knowing what you would be willing to provide in advance
                     and knowing your best alternative to a negotiated agreement (options
                     if negotiations fail so you can know when to walk away or accept
                     a compromise).

                  
                  
                  
                  Addressing
                     how data-sharing risks will be managed is central to trust building.
                     The organization also needs plans for maintaining such agreements
                     and an internal plan for how the data will be used not only for
                     the transformation but in ongoing operations.

                  
                  
                  
                  While data sources used will depend on
                     the nature of each project in the portfolio, consider these additional
                     sources:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Channel partner strategies,
                           control towers, distributors, forecasts, marketing promotions, and
                           analytics

                        
                        

                     
                     
                     
                     	
                        
                        
                        Internal
                           customer data: ERP, marketing initiatives, and historical sales
                           by market segment

                        
                        

                     
                     
                     
                     	
                        
                        
                        Supplier
                           contracts and service level agreements

                        
                        

                     
                     
                     
                     	
                        
                        
                        Inventory
                           data from usage sensors, customer-owned inventory, or point-of-sale (POS)
                           data

                        
                        

                     
                     
                     
                     	
                        
                        
                        Transportation
                           tracking data

                        
                        

                     
                     
                     
                     	
                        
                        
                        Social
                           media analytics, weather data, traffic data, sensor data, economic
                           forecasts, etc.

                        
                        

                     
                     

                  
                  
                  
                  Data from internal ERP, IOT, and other
                     sources as well as data from extended sources needs to be assessed
                     for its quality to help avoid the syndrome of garbage in = garbage out
                     (GIGO), meaning that bad data can lead to bad decision making. Organizations
                     that want to compete and win based on data and algorithmic advantage
                     need to actively practice master data management (MDM). Data scientists
                     or analysts can help ensure that the following data preparation
                     and cleansing quality checks are done for master and transactional
                     data in internal systems and for other internal or external data:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Sample sizes are statistically
                           valid and are at the necessary level of precision and confidence.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Master
                           data for specific materials/SKUs are standardized (e.g., units of
                           measure).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Data
                           sets are inspected for outliers, including determining whether the
                           outliers are valid (e.g., a large one-time order) or invalid (e.g.,
                           data transcription errors).

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              Outliers
                                 are located by visual inspection or by looking at descriptive statistics that
                                 can be automatically generated for a data set (e.g., sample mean,
                                 standard deviation, maximum, minimum, etc.).

                              
                              

                           
                           
                           
                           	
                              
                              
                              Whether
                                 to include or exclude valid outliers is explicitly discussed and documented
                                 in assumptions.

                              
                              

                           
                           
                           
                           	
                              
                              
                              For
                                 invalid outliers, teams seek out their root cause and work with
                                 the data-gathering team to prevent future recurrence.

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Data
                           sets are visually inspected for missing data, and the approach used
                           to deal with data gaps is documented. Approaches include

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              Imputation (assigning
                                 a value based on the mean, median, or mode between values in a ranked
                                 data set)

                              
                              

                           
                           
                           
                           	
                              
                              
                              Marking
                                 the line with the missing data as a special case

                              
                              

                           
                           
                           
                           	
                              
                              
                              Deleting
                                 the entire line from the data set.

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Duplicate
                           master data records are identified and merged.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Data
                           sets are validated as up to date and are updated on a timely basis,
                           preferably through automated methods.

                        
                        

                     
                     
                     
                     	
                        
                        
                        There
                           is a clear owner for each type of data.

                        
                        

                     
                     

                  
                  
                  
                  If master data sets
                     are poor, analytics will not be useful. Cleansing of master data
                     may need to be a project in itself—and a high priority one at that.
                     In many cases, the master data cleansing requirements are a key
                     determinant of the overall portfolio time line.

                  
                  
                  
                  Thought should also
                     be given to how data will be presented. Data need to be tailored to
                     the needs of the audience, including how far down into the data
                     one should drill, how data should be visualized (e.g., charts),
                     how assumptions will be obvious, and how key points will be obvious
                     (not hidden among the less important data). If analysis will rely
                     on complex methods, another goal is to explain the logic of complex
                     analytics in terms the audience can understand. The overall length
                     of such analysis should also be considered, such as keeping analysis
                     findings at this stage to a single page or so. The idea is to tell
                     a compelling story that indicates the quality of the data and the analysis
                     so people can have confidence in it.

                  
                  
               
               
               
               
                  
                  Understand Design Challenges Firsthand

                  
                  
                  
                  
                  
                  
                     
                     Various subgroups
                     of the design team will be working on various project analyses. Because
                     a transformation effort is meant to get through these earlier planning
                     and scoping phases rapidly, it is important to recognize early when
                     teams are struggling. They could be struggling to determine what
                     data to gather, how to gather the data, how to cleanse it, how to
                     analyze it, or the conclusions to reach. If one or more of these groups
                     is struggling with these or other design tasks, consider embedding
                     the most qualified team member with them to understand their issues
                     and help provide guidance on how to proceed. This could be a consultant
                     hired to provide coaching on transformation, a data scientist, or
                     a process area expert. The issues they are encountering may be shared
                     by other teams even if this is not vocalized, so the things that
                     worked to help get each team moving should be shared with the other
                     teams in the form of debriefings or action plans.

                  
                  
                  
                  For example, if a
                     team is looking at order data for a long-term customer but these
                     data appear to have no real pattern, an expert in demand patterns
                     might help that team discover that there are several ordering types.
                     Some routine orders could be first identified. These will be in
                     predictable sizes and timing. Then the team could search for other
                     ordering patterns, for example, scheduled replenishment orders that
                     may vary in size but not in timing or in timing but not in size.
                     Any valid outliers could then be analyzed for their timing. For
                     example, sales push orders could be identified by correlating them
                     with end-of-period sales promotions. Similarly, emergency orders could
                     be identified based on transaction records. This will enable the
                     design team to study each type of ordering pattern separately. The
                     expert may also direct the team to use specific tests, such as using
                     the coefficient of variation (CoV) to determine the degree of variability
                     or predictability in a customer’s ordering patterns.

                  
                  
                  
                  Another form of embedding
                     involves low-performing operational supply chain teams or as many
                     supply chain teams as possible. In this case, a design team member
                     co-locates with a team or teams or joins them in virtual meetings.
                     The team member learns what is and is not working with the current
                     process, observes workarounds or inefficiencies, listens to their
                     pains, and assesses the scope of work that will be required to get
                     these lowest common denominators ready for transformation. The design
                     team member also pitches these supply chain professionals on the
                     proposed transformation initiatives. It is important to get their
                     buy-in, if possible, or to understand why they don’t think the changes
                     would be acceptable.

                  
                  
                  
                  The
                     key to success in this method is for the embedded team member to
                     report back to the larger design team to represent the perspective
                     of those stakeholders as accurately as possible (without adding
                     their own biases). Often the results will include a better understanding
                     of culture and change management scope requirements for projects
                     deemed necessary despite resistance. Also, they can include in scope
                     things such as business rule changes or process simplifications
                     that they recommend to help encourage acceptance and reduce the
                     likelihood of workarounds in the new method.

                  
                  
               
               
               
               
                  
                  Strategic Assessment

                  
                  
                  
                  
                  
                     A strategic assessment for a supply chain
                     transformation needs to look at whether the proposed portfolio of
                     projects will satisfy several types of strategic alignment:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Do the supply chain
                           priorities align with business unit or organizational strategy? For
                           example, if the strategy is for regular innovation, does the portfolio
                           include projects that help new product introduction supply chains
                           get launched quickly? Is design for the supply chain a priority?
                           Are suppliers given incentives to innovate?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Do
                           the supply chain priorities align with the operationalized customer
                           segments identified? Do they support the base case first and foremost?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Does
                           the process architecture envisioned by the to-be state address the
                           end-to-end scope of this supply chain segment from the customers’
                           customer to the suppliers’ supplier? Emphasis should be on determining
                           who does the orchestrating and planning at which stages and whether
                           this will include collaboration.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Will
                           processes be integrated, documented, and supported by valid and
                           timely data?

                        
                        

                     
                     
                     
                     	
                        
                        
                        Will
                           processes be adaptable to new organizational learning or strategy
                           shifts?

                        
                        

                     
                     

                  
                  
                  
                  
                     The results
                     of the strategic assessment should be presented in a report or as
                     an addendum to the first draft of the project portfolio. Ensure
                     that it is well written.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Validate Problem
               Weights and Produce First Draft of Portfolio

            
            
            
            
               
               
               
               
               
                  
                  
                  
                  Previously,
                  the design team identified problem statements, determined defect
                  rates, and estimated problem weights. The defect rates and the problem
                  weights were multiplied together to find the problem impact, and
                  this was used to prioritize projects. Since this priority is based
                  on an estimate, the estimate should be further validated before
                  it can be used with confidence. After this is done, the design team
                  can produce the first draft of the project portfolio.

               
               
               
               
                  
                  Validate Problem Weights for Each Project’s
                     Problem Definitions

                  
                  
                  
                  
                  
                  
                     
                     Brainstormed problem weights need to be subjected
                     to analysis to validate them before using them to produce a project
                     portfolio sorted in a preliminary order of priority. This process
                     can also be used to validate the selected defect rates. To validate problem
                     weights, follow this process:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Review the current
                           defect rate and problem weight and the calculations or rationale that
                           designers used to set these values.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Take
                           a small random sample of records or other data related to the second
                           sort of defects (e.g., level 2 defects).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Perform
                           root cause analysis (the 5 whys) for each record or data set.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Adjust
                           problem weights based on results.

                        
                        

                     
                     

                  
                  
                  
                  For example, for the problem “insufficient
                     ordering due to actual demand > forecast,” the Sample, Inc., design
                     team uses a data query to extract one forecast period’s sales orders
                     from the ERP system and the team calculates actual total order volume.
                     They also gather the period’s historical forecast. The first thing
                     to do is to validate the defect rate for this metric, which was
                     estimated to be 15 percent based on the 30 percent reported forecast
                     error rate, which they had divided by two because half of the errors
                     will statistically be in the overstock direction.

                  
                  
                  
                  One problem statement
                     for the insufficient demand level 2 defect was titled Poor Forecasting
                     Visibility. This problem was set at 75 percent due to three of four customers
                     providing no forecast data. They validate this by reviewing a month’s records
                     and find that 80 of 100 orders surveyed lacked any customer-provided forecast,
                     planogram, or point-of-sale data; the remaining ones did provide
                     a forecast. Therefore, they adjust the prior weight upward to 80
                     percent. The 15 percent rate times the 80 percent weight is a new
                     impact of 12 percent, up from 11.25 percent.

                  
                  
                  
                  In another example, for the problem “days
                     of finished goods inventory on consignment has many days of slow
                     sellers,” one could take daily inventory records and daily sales
                     data at each customer location that uses consignment, sort the data into
                     a Pareto analysis, and determine the actual impact of these slow
                     sellers to days sales of finished goods.

                  
                  
               
               
               
               
                  
                  Produce First Draft of Project Portfolio
                     with Projected Benefits

                  
                  
                  
                  
                  
                     A first draft of the project portfolio will
                     include all projects that have passed the initial alternatives analysis
                     tests. It should also include each project’s benefits to the supply chain
                     segment’s selected key metrics at a high level relative to the current
                     baseline for each type of benefit. The projects are ranked according
                     to the priority identified in their impact rates, with the highest
                     priority project at the top. Exhibit 2-49 shows
                     an example of the Sample, Inc., portfolio and the benefits of each
                     initiative.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-49: Sample, Inc., First Draft of Prioritized Project Portfolio
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    #

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Project

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Description

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Revenue ($)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    RL.1.1 PCOF (%)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    RS.1.1 COFCT (days)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    AG.1.1 SCA (days)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    CO.1.1 TSCMC (%
                                       rev.)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    AM.1.1 CCCT (days)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    INV ($)

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Baselines:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $43,181k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    70%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    6

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    35

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    8.0%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    52

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $1,103k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    CPFR

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Incorporate customer forecasts...

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $4,318k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    12%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1.4%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    26

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $318k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    5

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Non- Strategic Inventory Reduction

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Use
                                       ABC inventory on consignment stocks to...

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.6%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    15

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $244k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    7

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Cross-
                                       DC Picking

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Ship
                                       to any customer...

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1.0

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –0.3%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    3

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Increase Shipment Frequency

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Ship
                                       twice daily to customers...

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2.1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –0.1%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    4

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Supplier Collaboration

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Share
                                       12-month rolling...

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.6%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    7

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $85k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    6

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    VMI

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Improve
                                       VMI automation...

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $1,079k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.8%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       SUM of
                                          Benefits:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $4,610k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    15%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    3.1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    3.0%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    53

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $648k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Pro Forma
                                          Performance:
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $48,578k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    85%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    9.1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    30

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5.0%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $455k

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  Note
                     that PCOF stands for perfect customer order fulfillment, COFCT is
                     customer order fulfillment cycle time, SCA is supply chain agility,
                     TSCMC is total supply chain management cost as a percentage of revenue,
                     CCCT is cash-to-cash cycle time, and INV is inventory. Inventory
                     is the expected profit improvement from cycle time reduction in
                     days. While omitted here due to space, the analysis would also include
                     the other key metrics that were previously selected (EBIT as a percentage
                     of revenue, waste generated, and training).

                  
                  
               
               

            
            
         
         
         
         
            
            
            Refine Quantitative/Qualitative
               Success Targets and Benefits

            
            
            
            
               
               
               
               
               
                  
                  
                  
                  Refining
                  quantitative and qualitative success targets and benefits can also
                  be called an opportunity analysis. Note that this process may require
                  some change management to help people accept that the identified
                  gaps are real, urgent, and also feasible to close.

               
               
               
               
                  
                  Turning Problems into Opportunities

                  
                  
                  
                  
                  
                     Defect
                     identification and discussion can be contentious. Making significant
                     project and workflow investments to close the gaps is typically
                     required. People don’t generally like to hear bad news, and this
                     process is likely to result in some bad news, especially if executives
                     have been used to seeing reports that look more favorable due to
                     things like outliers being excluded from data or other cherry picking.
                     The process can reveal unfavorable trends such as cost focus resulting
                     in worse business flexibility or material costs rising faster than
                     other costs. If these discussions are handled well by the design
                     team and the evangelist, the pain of facing facts can be cathartic,
                     meaning it can result in increased motivation to transform.

                  
                  
                  
                  A general rule of
                     thumb for transformation projects is that the average successful transformation
                     should increase profit by 3 percent, or $3 million more profit for
                     every $100 million in more revenue. However, fairly mature organizations
                     will likely see a smaller benefit due to already being at a high
                     level of efficiency and effectiveness, so perhaps a 1.5 percent
                     improvement could be expected. Organizations with low maturity might
                     see larger gains for the same reason, perhaps a 4.5 percent profit improvement.
                     This is a key way to make bad news about poor supply chain maturity into
                     an opportunity.

                  
                  
                  
                  Of
                     course, design teams must estimate the actual profit potential of
                     each potential project. This is often expressed as an improvement
                     in operating income (this can be expressed as earnings before interest
                     and taxes, or EBIT, or using economic value added [EVA]), but it
                     can also be expressed as the monetary value of any financial metric,
                     such as improvement in COGS. However, this benefit should be reduced
                     by any tradeoffs that are known. For example, if part of a reduction
                     in cash-to-cash cycle time is made by reducing days sales outstanding,
                     an estimate of lost customers may be needed (customers who do not
                     accept the stricter payment terms).

                  
                  
                  
                  While many benefit and tradeoff calculations
                     can be entirely quantitative, some costs will require estimating
                     or include some form of qualitative analysis. Difficult-to-quantify
                     benefits include opportunities to add new customers or get new sales; difficult-to-quantify
                     tradeoffs include the risks of lost customers or lost sales. Some organizations
                     estimate lost sales/sales opportunities (related to availability), canceled/new
                     orders, or lost/gained market share. The latter two are related
                     to one or more customer-facing resilience metrics.

                  
                  
                  
                  Seek actual data for
                     such estimates to use as a proxy. For example, if there are ERP data
                     on partially completed sales and dropped orders due to availability
                     issues, these incomplete orders might, for example, calculate as
                     2 percent of sales revenue. Multiplying sales revenue by 2 percent
                     results in the estimate of the value of closing the gap or the tradeoff
                     that increasing a different metric might create. Be sure to document
                     all assumptions that are made so that the steering committee and
                     other stakeholders can understand the estimate, challenge assumptions,
                     and/or challenge estimation methods.

                  
                  
               
               
               
               
                  
                  Refine Quantitative/Qualitative Success
                     Targets and Benefits Per Project

                  
                  
                  
                  
                  
                     Refining the quantitative
                     and qualitative success targets and benefits for each project in
                     the portfolio is a type of opportunity analysis. Here are the steps
                     in this process:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Create
                           a project opportunity spreadsheet for each project and populate
                           it with the data from the project portfolio spreadsheet.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Perform
                           another due diligence pass at the problem weights by reviewing the
                           data used for validation and ensuring that the sample size was large
                           enough and that these are the most relevant data to use for setting
                           this problem weight. Validate that the problem weights for all identified
                           problems for a specific level 2 defect equal 100 percent or less
                           (less if some unknowns are assumed).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Specify
                           what types of benefits each project will have. Categories can be
                           related to the metrics chosen. One can generalize these benefits
                           as

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              Revenue growth

                              
                              

                           
                           
                           
                           	
                              
                              
                              Cost
                                 avoidance

                              
                              

                           
                           
                           
                           	
                              
                              
                              Cost
                                 reduction

                              
                              

                           
                           
                           
                           	
                              
                              
                              Productivity
                                 improvements.

                              
                              

                           
                           

                        
                        

                     
                     
                     
                     	
                        
                        
                        Check
                           with the sponsor as to whether it would be best to simplify the
                           financial analysis by assuming constant revenue in the analysis
                           period (annualized savings) or if the profit improvement from revenue
                           growth should be included. (This is more complex and could be too
                           much information at this point.) Typically, the steering team also
                           decides that only new savings per year are to be included so that
                           total savings does not double-count these savings. For this reason,
                           some savings will not be shown in later periods, as they are already
                           counted. Also consider other timing of benefits over multiple years,
                           such as a ramp-up in the first year (i.e., if so, metric targets
                           should also step up over time) or benefits that may be front-loaded
                           and taper off (i.e., assumption of temporary competitive advantage).

                        
                        

                     
                     
                     
                     	
                        
                        
                        Document
                           assumptions made for all defect rates, problem weights, the resulting problem
                           impact, and benefits assessments. List these for all reviewers and
                           make them easy to find. The steering team is far more likely to
                           question assumptions than the benefits themselves. Also, multiple
                           stakeholders will be reviewing these materials, so documentation
                           completeness and ease of interpretation are paramount. For this
                           reason it is vital to keep documentation up to date, accurate, and
                           consistent across various levels, especially in individual project
                           opportunity analysis spreadsheets and the portfolio benefits analysis
                           spreadsheet.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Enlist
                           the finance functional area (or specific financial experts) to test
                           and validate the benefits. Enlist other experts to validate benefits
                           related to the project specifics, for example, a marketing analyst
                           to assess market share and volume, an internal auditor to validate
                           sampling procedures, or a cost accountant to validate what should
                           be included in total supply chain management cost. Temporarily widening the
                           team in this way can widen support for the project, because more
                           people will have had a chance to delve into the details before they
                           are asked to decide whether or not to support the initiative. Incorporate
                           their feedback before sharing results with the steering team.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Use
                           the principle of conservatism when producing benefits estimates.
                           The design team is responsible for developing the best estimate.
                           The steering committee is responsible for setting safety buffers
                           (i.e., under-promising and over-delivering). These roles need to
                           be made explicit so buffering isn’t done twice.

                        
                        

                     
                     

                  
                  
                  
                  
                     Exhibit 2-50 shows
                     the analysis that Sample, Inc., conducted for its top-priority project.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-50: Sample, Inc., Opportunity Analysis for CPFR Project
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Project
                                       ID, Name, and Description

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Collaborative Planning, Forecasting, and Replenishment
                                       (CPFR)

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    This project will implement CPFR with all
                                       key customers and suppliers in the West Coast distributor supply
                                       chain. Benefits include revenue growth from a 1% reduction in lost
                                       sales opportunities related to improved perfect customer order fulfillment.
                                       It will improve productivity through better cash-to-cash cycle time
                                       and agility. It will enable cost avoidance through better cycle
                                       time and inventory carrying cost rates.

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Benefits
                                       per Year

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Y1
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Y2
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Y3
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    
                                       Y4
                                       

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    New
                                       Revenue

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $1,080k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $1,080k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $1,080k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $1,080k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    COGS:
                                       Labor

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    COGS:
                                       Materials

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$347k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$695k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$347k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    COGS:
                                       Indirect

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Total COGS

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$347k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$695k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$347k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    —

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    TSCMC:
                                       Order Management

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Customer
                                             Service Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Outbound
                                             Transport Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$96k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$96k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$96k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$96k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    TSCMC:
                                       Sourcing

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Procurement
                                             Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$22k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$22k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$22k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$22k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Supplier
                                             Quality Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Inbound
                                             Transportation Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$101k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$101k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$101k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$101k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    TSCMC:
                                       Planning and Finance

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Demand
                                             Planning Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Supply
                                             Planning Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          SC
                                             Finance Control Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    TSCMC:
                                       Inventory Carrying Cost

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Opportunity
                                             Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$487k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$487k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$487k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$487k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Finished
                                             Goods DC Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$96k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$96k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$96k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$96k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Raw
                                             Material DC Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$13k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$13k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$13k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$13k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Taxes
                                             and Insurance Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    TSCMC:
                                       Supply Chain IT Cost

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          Supply
                                             Chain Application Cost

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    
                                       
                                       
                                       	
                                          
                                          
                                          IT
                                             Operations Cost for SC

                                          
                                          

                                       
                                       

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Total Supply Chain Management Cost

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$793k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$793k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$793k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –$793k

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Earnings
                                       Before Interest and Taxes (EBIT) Impact

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $2,242k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $2,590k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $2,242k

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    $1,895k

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  The
                     impact on EBIT for this project is estimated to be about $8,881k
                     over four years (the sum of the bottom line items) prior to factoring
                     in the time value of money. (Analysis such as net present value
                     [NPV] might be delayed until later.) Note that cost savings are
                     listed with a minus sign, but the absolute values of all lines are
                     used to sum the impact on EBIT. Assumptions and calculations used
                     for each line that lists a revenue benefit or cost savings follow:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           New Revenue. The project is
                           estimated to improve perfect customer order fulfillment by 12 percent.
                           The added revenue was estimated by booking an extra 350 orders per
                           year, or 1,400 over four years, which is the average that were previously
                           canceled due to lack of availability. The average value per order
                           of $3,084 x 1,400 orders = $4,317k, or about 1 percent of revenue.
                           This amount is evenly allocated over each year.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Cost of Goods Sold (COGS), Materials: Better
                           data on demand to suppliers will allow ordering the right quantities
                           on a more timely basis, resulting in 1 percent cost savings. This
                           savings will be evenly split between Sample, Inc., and suppliers, for
                           a 0.5 percent cost savings for Sample, Inc., which equates to $1,390k
                           savings. The assumption is that these savings are unevenly distributed:
                           a quarter of this benefit in the first year as efficiency improves,
                           half in the next year, and the remaining quarter in the third year.
                           By the fourth year, all cost savings are fully incorporated, so
                           none is booked then.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Total Supply Chain Management Cost
                              (TSCMC), Order Management, Outbound Transport Cost. Currently,
                           outbound transport costs $1,157k per year. Of this, 12 percent of
                           orders are expedited, with a 20 percent increase in cost. Better
                           forecasts are estimated to result in only 2 percent of orders needing
                           to be expedited. This equates to $96k per year in savings.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           TSCMC, Sourcing, Inbound Transport
                              Cost. Currently, inbound transport costs $446k per year. Of
                           this, 35 percent of orders are expedited, with a 30 percent increase
                           in costs. Better forecasts are estimated to result in only 5 percent
                           of orders needing to be expedited. This equates to a $101k savings
                           per year.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           TSCMC, Sourcing, Procurement Cost. Better
                           planning will enable more full tanker shipments. The full tanker
                           discount is currently applied 83 percent of the time but is estimated
                           to be applied 95 percent of the time in the to-be state. The 2 percent
                           discount applied to the average order of $3,084 is about $62 per
                           order, which would be applied to 350 more orders per year, or about
                           $22k per year.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           TSCMC, Inventory Carrying Cost.
                           

                        
                        
                        
                        
                           
                           
                           	
                              
                              
                              
                                 Opportunity Cost. This is the
                                 opportunity cost improvement provided by reducing working capital
                                 requirements related to 26 fewer days of finished goods inventory
                                 (i.e., money not tied up in inventory can be used profitably elsewhere).
                                 This is a $27,809k reduction in inventory value on the balance sheet,
                                 but the improvement to EBIT equates to $1,947k (calculations not shown),
                                 which is evenly allocated over each year.

                              
                              

                           
                           
                           
                           	
                              
                              
                              
                                 Finished Goods DC Storage Cost. Better
                                 product availability will reduce order picking time to 1.0 times
                                 per order rather than the average of 1.2 times per order (i.e.,
                                 eliminate rework). Staff time spent on notifying customers of problems
                                 and expediting will be reduced, for savings of $6.20 per order over 15,475
                                 orders per year, which is $96k in savings per year.

                              
                              

                           
                           
                           
                           	
                              
                              
                              
                                 Raw Materials DC Storage Cost. Better
                                 forecasts provided to suppliers will allow delivery timing to improve
                                 raw material storage capacity utilization from 96 percent to 84
                                 percent. Having excess raw material storage capacity will eliminate
                                 the use of tankers as temporary storage. (Avoidance of this internal opportunity
                                 cost for its owned fleet is similar to avoiding detention fees.)
                                 This will reduce the current annual raw materials inventory holding
                                 cost of $263k by 4.875 percent per year, or about $13k per year.

                              
                              

                           
                           

                        
                        

                     
                     

                  
                  
                  
                  
                     
                     
                     
                        Qualitative Benefits
                        

                     
                     
                     
                     So far, quantitative
                        benefits have taken up most of the discussion. This is because anything
                        that can be made quantitative should be made quantitative—even if
                        proxies are needed. However, some qualitative benefits will not
                        be quantifiable but should still be included in the analysis where
                        they make sense. Here are some examples of qualitative benefits
                        that might be discussed:

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Complexity
                              reduction or management can involve elimination of waste such as unnecessary
                              processes. While some of this might be quantified, it may still
                              benefit from a qualitative discussion. Some supply chain designs
                              or technologies might instead make supply chains or supply chain
                              roles more complex. In this case, complexity management should be
                              discussed.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Culture
                              change benefits can be hard to estimate but can be powerful.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Organizational
                              learning and maturity improvement may have qualitative portions.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Brand
                              image improvement might be estimated or be kept qualitative.

                           
                           

                        
                        
                        
                        	
                           
                           
                           Risk
                              management or reduction may be qualitatively or quantitatively expressed.

                           
                           

                        
                        

                     
                     
                     
                     Qualitative benefits
                        can also be developed into a set of qualitative criteria for further prioritizing
                        projects, as is discussed elsewhere.

                     
                     
                  
               
               
               
               
                  
                  Steering Team Review and Go/No-Go Phase
                     Gate

                  
                  
                  
                  
                  
                  
                     
                     
                     
                     The evangelist or program manager and selected
                     design team members will present to the steering team and executive
                     sponsor the overall project portfolio, the individual project benefits,
                     their assumptions, and the logic used to validate the benefits.
                     The presentation should also go over the process used to develop
                     the portfolio, such as key insights from brainstorming sessions.
                     If the presentation team is well prepared, has some allies in the
                     room because they have kept people in the loop, and has prepared
                     responses in advance for likely challenges, then the project benefits
                     will likely get a fair hearing.

                  
                  
                  
                  When working with external parties on a
                     transformation, it is vital that the organization have clear and
                     consistent messaging among all points of contact with these parties.
                     Agree on the goals you are seeking internally before presenting
                     them to external parties. Negotiations with these parties may result
                     in changes in goals or requests for additional detail. Be sure any
                     final decisions among parties are reflected in the internal team
                     goals so that everyone is working toward a shared goal.

                  
                  
                  
                  This is a go/no-go
                     decision point or phase gate to validate the recommendations or take
                     a different path (e.g., more research on certain scenarios). After
                     incorporating feedback, approved projects can be scoped in more
                     detail and further prioritized.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic
            2: Sequence and Prioritize Initiatives

         
         
         
            
            
            The initial priorities
               set by calculating problem weights and defect rates need to be further
               refined so the portfolio can provide incremental benefits (i.e.,
               quick wins), which will help in building alliances and trust. Other
               criteria may also be applied to refine project priority.

            
            

         
         
         
         
         
            
            
            Use a Process
               for Sequencing and Prioritizing Initiatives

            
            
            
            
            
               
               
               
               
               
                  
                  Project sequencing
                  is needed to determine what projects can be done in parallel versus
                  what must be done in a required sequence. Also, for project prioritization,
                  it is important to consider getting teams some early experience
                  with easier process change before getting to the complex initiatives.

               
               
               
               
                  
                  Apply Project Sequencing

                  
                  
                  
                  
                  
                  
                  
                     
                     
                     Project
                     sequencing tests projects for their dependencies (i.e., prerequisites),
                     and it determines if there is a required sequential order of projects.
                     Dependencies may be mandatory or discretionary. Mandatory dependencies are inherent
                     in the nature of the activities (e.g., build the foundation before
                     building the walls) or are regulatory or contractual requirements. Discretionary dependencies are
                     based on best practices. They could be done in a different order
                     or in parallel with another project but at higher risk because the
                     best practice is being overridden.

                  
                  
                  
                  For example, a data cleansing initiative
                     may need to be done first to make all other projects more efficient
                     to plan and complete. Data cleansing tends to have high ROI, but
                     some other enabling initiatives might seem to have a low ROI if
                     their impact on enabling other projects is not properly valued or
                     understood. Projects that cause other projects to have a higher
                     ROI need to be sold to decision makers in this way.

                  
                  
                  
                  A related sequencing
                     requirement is the need to integrate all projects into a useful whole.
                     Projects should not undermine one another, build redundant capabilities,
                     or be a series of stand-alone changes. A key risk at this point
                     is cherry picking of projects. This typically involves executives
                     canceling low-ROI projects to meet budget constraints. If these
                     projects truly are necessary to provide the integrated whole, it
                     is vital to clearly demonstrate how the projects are interrelated
                     and necessary. If some projects are not truly necessary from an
                     integration or orchestration perspective, resist the urge to brand
                     them as such, or it will undermine the arguments made for true integration
                     priorities.

                  
                  
               
               
               
               
                  
                  Plan Quick Wins, Tactical Initiatives,
                     and Strategic Initiatives

                  
                  
                  
                  
                  
                  
                  
                     
                     
                     While many organizations
                     have experience in supply chain improvement projects, these are
                     often incremental performance improvements that are relatively low
                     in the level of business investment, effort, and change management
                     required versus those required for transformations. Portfolio and
                     project management maturity is needed to achieve industry-leading
                     performance (i.e., supply chain excellence) or even entirely new
                     business models (i.e., supply chain innovation).

                  
                  
                  
                  For this reason, the
                     organization should consider its supply chain maturity level when setting
                     priorities. The key is to use earlier projects to help increase
                     the transformation skills of the project teams and stakeholders
                     while also providing incremental project benefits that can give
                     confidence to decision makers that they are on a wise path. Doing
                     this right will help build alliances and trust. Alliances can also
                     be formed by allowing project priority to be negotiable.

                  
                  
                  
                  The timing of portfolio
                     milestones and benefits should be made clear. Some benefits can
                     be provided quickly. Such incremental benefits can help provide
                     a faster payback period for the investment. Other benefits can be
                     realized only with significant time and effort. Project scope, timing,
                     and investment levels can be used to classify types of projects
                     in the portfolio:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Quick wins. A quick win project
                           (or work stream) is an initiative that can be completed rapidly
                           with high ROI and minimal investment. Such projects are often characterized
                           as “low hanging fruit.”

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Tactical initiatives. These
                           are medium-scope projects with medium durations and investment.
                           They should improve supply chain process capabilities and maturity
                           level.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Strategic initiatives. These
                           are high-scope and high-investment projects with long durations
                           that should positively impact the organization’s long-term competitiveness
                           and enable strategy realization.

                        
                        

                     
                     

                  
                  
                  
                  
                     Exhibit 2-51 shows
                     how project impact, improvement potential, and return (ROI) can
                     be compared in a matrix against a project’s (or work stream’s) complexity,
                     effort level, and risk to produce a matrix. The matrix shows how
                     projects are classified into quick wins, nice to have, sponsor issue,
                     and consider carefully quadrants.

                  
                  
                  
                  
                     Exhibit 2-51: Prioritization Matrix for Projects in Portfolio[image: ../images/CTSCgraphic2d-01.png]
                  
                  
                  
                  
                  The quick wins are
                     highly desirable due to their high ROI and low complexity, effort, and
                     risk. The nice-to-have projects are like quick wins but without
                     the high ROI, so they are candidates for deferral. The sponsor issue
                     projects are must-have projects that provide the greatest overall
                     benefit of all types. These could be either tactical or strategic
                     initiatives, depending on their scope. Projects in the consider
                     carefully quadrant might be done only if they are required to enable
                     the integrated transformation strategy. In other words, avoid these
                     if possible.

                  
                  
                  
                  Starting with quick wins
                     is important also because design teams and individual project teams
                     need to prove to the organization—and themselves—that they can make
                     relatively small changes to processes. This will sustain the momentum
                     of the transformation. They will provide experience and confidence
                     when working on more complex process changes. After that, a mix
                     of the above project types can be planned using the predetermined
                     priority weightings as well as other criteria.

                  
                  
                  
                  The pilot project
                     is not likely to be a quick win. It will likely be a limited rollout
                     of a sponsor issue project as a proof of concept. For this reason,
                     the pilot project should have a highly capable project team (e.g.,
                     technical, project management, and process change maturity). Some
                     quick wins might be implemented in parallel with the pilot project
                     as part of action plans.

                  
                  
               
               
               
               
                  
                  Apply Additional Priority Criteria

                  
                  
                  
                  
                  
                  
                     Projects in a portfolio can also be given
                     a qualitative priority validation step. To do this, teams develop
                     a spreadsheet with benefit categories and ask stakeholders to come
                     to consensus on criteria to use and the weight to give criteria.
                     Criteria might be classified into internal benefits (revenue growth,
                     cost avoidance, cost reduction, or productivity/cycle time improvement),
                     customer benefits (reliability, responsiveness, agility), supplier
                     benefits (less variability, shared savings), and aversion factors
                     (risk, difficulty, relative cost). The first three categories need
                     to be scored in a way that could show either a benefit or a tradeoff,
                     while the aversion category will be scored only as a tradeoff. In
                     this way, any project detractors can be highlighted.

                  
                  
                  
                  
                     Exhibit 2-52 shows
                     how this process can be conducted for a single project. The team
                     can later compare the resulting scores of various projects and adjust
                     priorities. Note that the percentages of the maximum rankings by
                     category areas at the bottom of the exhibit are calculated by dividing
                     the sum of the category scores by the maximum value for the category.
                     For example, for internal benefits, the maximum is (0.1 x 3) + (0.1
                     x 3) + (0.05 x 3) + (0.2 x 3) = 1.35. The sum of the actual weighted
                     scores for this category is 0.2 + 0.2 + 0.05 + 0.6 = 1.05. The internal
                     benefits percentage of the maximum ranking by category is then 1.05/1.35
                     = ~78 percent.

                  
                  
                  
                  
                     
                     
                     

                     
                     
                     
                     
                     
                        
                        
                           
                           Exhibit 2-52: Multi-Criteria Scoring Model for Sample, Inc., Project 1, CPFR
                           
                           
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                              
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Weight

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Score
                                       (–3 to 3 for all but aversion factors; there use –3 to 0)

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Total

                                    
                                    
                                 
                                 

                              
                              
                           
                           
                           
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Internal benefits

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Revenue
                                       growth

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    10%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.20

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Cost
                                       avoidance

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    10%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.20

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Cost
                                       reduction

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.05

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Cash-to-cash
                                       cycle time improvement

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    20%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    3

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.60

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Customer benefits

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Reliability

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    10%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.20

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Responsiveness

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.00

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Agility

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    10%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.10

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Supplier benefits

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Less
                                       variability

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    10%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.20

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Shared
                                       savings

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    0.00

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Aversion factors

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Risk

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –0.05

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Difficulty

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –2

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –0.10

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Relative
                                       cost

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    5%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –1

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    –0.05

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Total

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    100%

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Total
                                       score

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    1.35

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    Percentage of maximum ranking by category:

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Internal
                                       benefits

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    78%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Customer
                                       benefits

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    40%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Supplier
                                       benefits

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    44%

                                    
                                    
                                 
                                 

                              
                              
                              
                              
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    Aversion
                                       factors

                                    
                                    
                                 
                                 
                                 
                                 	
                                    
                                    
                                    44%

                                    
                                    
                                 
                                 

                              
                              
                           

                        

                     
                     

                  
                  
                  
                     
                     
                     
                     
                     Teams can use a process such as the Delphi
                     method to determine these weights and scores. This method has multiple
                     stakeholders fill out their weightings on these criteria independently,
                     and then a facilitator averages the results. Teams work toward consensus
                     over several rounds. The facilitator keeps individual contributions anonymous
                     to minimize politics and a “stake in the ground” mentality. The
                     results may lead to more quantitative analysis such as of a newly
                     identified benefit or a tradeoff that was not considered in the
                     initial analysis.

                  
                  
                  
                  The
                     results should not be allowed to entirely override the quantitative
                     prioritization done earlier. Rather, this exercise should be viewed
                     as a way to tweak these priorities by considering some qualitative
                     and quantitative factors together while also helping to increase
                     stakeholder participation and buy-in to the transformation. Note
                     that in addition to projects that score highly in this exercise
                     perhaps being given priority, a project that can satisfy all objectives
                     adequately might be a win-win project to consider.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Build Alliances
               and Trust

            
            
            
            
            
               
               
               
               
               
                  
                  Building alliances and trust with influential
                  stakeholders and decision makers is vital, because even the best
                  and most reliable benefits assessments and analysis can go to waste
                  if decision makers do not act on the information. Therefore, design
                  teams need good analysts to reliably estimate benefits as well as
                  persons who are adept at selling and marketing these benefits to
                  stakeholders. The presenters on the team need a strategy for the
                  best way to sell initiatives that takes into account the management and
                  leadership styles of the people they need to influence, the degree
                  of office politics involved, and likely reactions. This process
                  should also involve listening to feedback and incorporating it into
                  plans when feasible, because this is the best way to gain support.
                  If a person is still resistant, try to get them to agree to a course
                  of action that would help them to become more confident in the benefits.

               
               
               
               Providing incremental
                  project benefits such as well-timed quick wins is an important way
                  to build alliances and trust as a transformation moves from planning
                  and into implementation. Some decision makers or stakeholders may
                  also want to see their areas or certain projects be higher in priority.
                  Teams can determine when project interdependencies and other criteria
                  allow for some reprioritization. When this is the case, the design
                  team lead could let that person influence project priority.

               
               
               
               Building alliances and trust is especially
                  important for strategic initiatives. Just because the evangelist
                  or another stakeholder can see the logic in these business decisions
                  does not mean that anyone else will be swayed by logic alone. Relationship building
                  is critical, because many of these initiatives will require increasing operational
                  headcount to generate the savings. Executives tend to be wary of
                  adding to headcount. They may not trust that benefits estimates
                  are accurate. (Executives may have an underlying bias that new employees
                  won’t generate anywhere near the envisioned savings.) Similarly,
                  projects with large capital investment requirements will face significant
                  headwind. These issues often stem from executives being promised
                  a particular ROI on a project and the reality being under-performance. While
                  most estimators work to be conservative in benefits estimates, the
                  bias tends toward optimism frequently. The result is that executives
                  are likely to impose constraints on project headcount and funding.
                  If this results in insufficient scope, it could threaten transformation
                  success. Therefore, one way to build alliances and trust with executives
                  may be to offer up some budget or staff cuts elsewhere to get the critical
                  mass of funding and staffing that is needed.

               
               

            
            
         
         
   
      
         
         
         
         Section E: Initiate
            Transformation Work Streams and Projects

         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Create a project charter for the
                     supply chain transformation

                  
                  

               
               
               
               	
                  
                  
                  Lead a program kickoff
                     meeting

                  
                  

               
               
               
               	
                  
                  
                  Create a resource management
                     plan

                  
                  

               
               
               
               	
                  
                  
                  Negotiate with leadership for
                     necessary resources

                  
                  

               
               
               
               	
                  
                  
                  Create and implement a stakeholder
                     management plan

                  
                  

               
               
               
               	
                  
                  
                  Create and implement a communication
                     management plan

                  
                  

               
               
               
               	
                  
                  
                  Create and
                     implement a change management plan.

                  
                  

               
               

            
            
            
            This section starts with the discussion of
               project charters and how to officially kick off a transformation project. We then
               discuss the various plans necessary for the project, beginning with resource
               management plans, then stakeholder management plans, communication management plans,
               and, finally, change management plans.

            
            

         
         
         
         
   
      
         
         
         
         Topic
            1: Create Project Charters and Hold a Transformation Program Kickoff

         
         
         
            
            
            Here we discuss the steps
               in the creation of a project charter and the kickoff of the transformation
               program, including collecting business requirements, creating the project
               schedule and identifying milestones, the various project charter
               elements, and the actual kickoff meeting.

            
            

         
         
         
         
         
            
            
            Collect Business
               Requirements

            
            
            
            
            
               
               
               
               
               The supply chain strategy
                  must be aligned with business needs. These factors include but are
                  not limited to

               
               
               
               
                  
                  
                  	
                     
                     
                     Corporate mission,
                        vision, strategy, and goals

                     
                     

                  
                  
                  
                  	
                     
                     
                     Customer
                        preferences

                     
                     

                  
                  
                  
                  	
                     
                     
                     Requirements
                        from external partners

                     
                     

                  
                  
                  
                  	
                     
                     
                     Employee
                        preferences

                     
                     

                  
                  
                  
                  	
                     
                     
                     Regulatory
                        requirements

                     
                     

                  
                  
                  
                  	
                     
                     
                     Sustainability.

                     
                     

                  
                  

               
               
               
               
                  
                  
                  
                  Business
                  requirements are used to generate the project scope, business and
                  project objectives, and any assumptions that are made during the
                  initial planning. Updates to the project charter may be made throughout
                  the project as business needs change.

               
               
               
               Recall that the project
                  must identify specific ways to meet strategic goals, and there may
                  be many ways to achieve a specified goal. These specific items have
                  already been identified in earlier stages of the project but need
                  to be assembled and included in the project charter. For example,
                  the organization may have a goal to reduce overall holding costs
                  for inventory by 10 percent. This goal can be accomplished multiple ways,
                  such as through faster and more efficient transportation through
                  the supply chain network, reducing inventory amounts, or identifying
                  cheaper warehousing options than are currently used. The project
                  must indicate which option(s) it intends use to achieve the stated
                  goal, for example, by using employing IOT and other technologies
                  such as AI to streamline movements through the network and reduce inventory
                  days on hand while maintaining customer service levels. Another
                  example of a potential KPI that could be targeted is reducing goods
                  receipts wait times through the use of goods receipt automation
                  enabled by RFID technology.

               
               
               
               An analysis of the
                  strategic alignment should be done once business requirements have
                  been collected and throughout the life of the project. It will highlight
                  any new or changing business requirements and identify gaps between
                  the project’s stated goals and the requirements and strategy of
                  the business.

               
               
               
               As business requirements
                  change, the ongoing strategic alignment analysis may highlight where
                  a change in business requirements indicates a change to the project charter.
                  Examples of changes in requirements that may require a project charter revision
                  include

               
               
               
               
                  
                  
                  	
                     
                     
                     Change of requirements
                        due to external new market and customer requirements and/or internal
                        changes in business direction and KPIs

                     
                     

                  
                  
                  
                  	
                     
                     
                     Newly
                        identified opportunities

                     
                     

                  
                  
                  
                  	
                     
                     
                     Updated
                        requirements due to changes in regulations.

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Project Schedule
               and Milestones

            
            
            
            
            
               
               
               
               
               
                  The development of
                  the schedule starts with the project or portfolio scope and work breakdown;
                  from that point, major milestones can be identified. These milestones
                  are typically defined prior to the schedule creation of subroutines
                  or subprocesses. They are then listed in the master schedule for
                  the project, which also lists independent schedules and interdependencies
                  of all associated subroutines or subprocesses.

               
               
               
               Other important activities
                  should be included in the project as well, such as regular meetings,
                  working sessions, planned evaluations of project alignment with
                  current business requirements, planned communication and outreach
                  efforts to stakeholders, and other tasks such as risk evaluation
                  and mitigation activities. A plan for managing the schedule itself
                  may be included. The planned regular meetings should include internal
                  working group meetings and meetings between the program team, the steering
                  committee, and stakeholders throughout the business.

               
               
               
               
                  Note that setting
                  the master schedule, project milestones, and subroutine/subprocess schedules
                  is not something that can be accurately completed in a single pass.
                  Initial estimates for milestone and delivery dates are set but then
                  may be adjusted depending on the scheduling for subprocesses if
                  the initially stated milestone dates are not feasible.

               
               
               
               During the project,
                  milestones are treated like gateways. All stakeholders engaged in the
                  execution of the work for a particular milestone must agree that
                  all requirements for it have been met before moving on to the next
                  stage. If time lines or resource requirements must be updated, approval
                  must be obtained.

               
               
               
               Additional details
                  regarding scheduled deliveries and new milestones may also be incorporated
                  as the scheduling process unfolds.

               
               

            
            
         
         
         
         
            
            
            Project Charter
               Elements

            
            
            
            
            
               
               
               
               
               
                  Project charters will have a varying
                  number of components with different names and functions, depending
                  on the particulars of the project and the organization’s adopted project
                  management guidance and templates. Some potential inclusions are
                  listed in Exhibit 2-53.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 2-53: Project Charter Components
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Purpose or project rationale
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Explanation
                                    of the business problem(s) the project intends to solve.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Objectives and success criteria
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Lists
                                    and describe what levels of performance will be considered successful.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Business/organizational requirements
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Describes
                                    requirements and needs from the organizational or business perspective.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Assumptions and constraints
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Describes
                                    unknowns that are considered factual for planning purposes. Assumptions
                                    may be included in an assumptions log as an addendum to the project
                                    charter. Also describes known constraints on the project, whether
                                    internal or external.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Project scope
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Sometimes
                                    called statement of work, this describes what will and will not be
                                    done during project execution.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Risk register
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Lists
                                    high-level risks, prioritized by impact on the project’s ability
                                    to achieve its objectives.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Project milestones schedule
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Includes
                                    approximate start/end dates for the project and major subprocesses,
                                    along with key review and/or decision points.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Project budget
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Estimates
                                    and categorizes costs and potential funding sources. If possible,
                                    the anticipated timing of costs (by project phase).

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Stakeholder summary
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Lists
                                    internal/external parties that are involved or interested in or
                                    affected by the project, including their expectations and requirements
                                    for the project and its outcomes.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Project approval summary
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Identifies
                                    persons who will review and approve resource requests and who will
                                    evaluate project success.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Assigned project manager
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Identifies
                                    the person responsible for leading the project team and for overall
                                    success of the project.

                                 
                                 
                              
                              

                           
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    Project sponsor(s)
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Identifies
                                    the person(s) or group responsible for acquiring or providing project
                                    resources.

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               In some types of projects
                  (agile, for example), a road map may be developed. This focuses
                  on integration with the organization and project outcomes (instead
                  of specific outputs) and shows both dependencies between various
                  project milestones and identified or potential gaps. This is at
                  a high level and can help provide continued focus on high performance
                  on in-scope tasks. It can help prevent scope creep or mediocre performance
                  spanning an unnecessarily large set of tasks.

               
               

            
            
         
         
         
         
            
            
            Hold a Transformation
               Program Kickoff

            
            
            
            
            
               
               
               
               
               
                  A kickoff meeting must
                  take place. It should include all the major participants involved in
                  the project, including

               
               
               
               
                  
                  
                  	
                     
                     
                     The steering team

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        executive sponsor

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        project manager

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        design team

                     
                     

                  
                  
                  
                  	
                     
                     
                     Other
                        members of the larger transformation team.

                     
                     

                  
                  

               
               
               
               It is better to invite
                  people who may not be necessary than to accidentally exclude someone
                  important to the success of the project, as the kickoff meeting
                  is important to securing organizationwide support.

               
               
               
               At the meeting, the
                  right information should be conveyed:

               
               
               
               
                  
                  
                  	
                     
                     
                     A discussion of the
                        strategic need and the transformation goal

                     
                     

                  
                  
                  
                  	
                     
                     
                     An
                        explanation of the transformation framework selected

                     
                     

                  
                  
                  
                  	
                     
                     
                     Important
                        components, such as milestone dates and task responsibilities, from
                        the project charter

                     
                     

                  
                  

               
               
               
               Depending on the transformation
                  project, multiple meetings may be necessary to engage the various
                  important groups and stakeholders. Kickoff meetings with specific functions
                  of the transformation project team can cover things like proposed technologies,
                  methodologies, and processes that will be used during the execution
                  of the project and solicit feedback from the teams that will be
                  tasked with employing them.

               
               
               
               No matter the number
                  of meetings organized, it is important that they be well structured
                  and well planned. As mentioned above, these meetings are not just important
                  to ensuring that key players reach a shared understanding surrounding objectives,
                  goals, schedules, and responsibilities, but they are also important
                  to securing organizational support. A poorly prepared and poorly
                  presented meeting can have a detrimental effect on the transformation
                  project and make it significantly harder to succeed at reaching
                  the transformation project goals.

               
               

            
            
         
         
   
      
         
         
         
         Topic
            2: Develop Resource Management Plan

         
         
         
            
            
            Here we discuss how to
               develop a resource management plan, including the necessary components
               for the plan and negotiation for the necessary resources.

            
            

         
         
         
         
         
            
            
            Resource Management
               Plan Components

            
            
            
            
            
               
               
               
               
               
                  Necessary resources, including
                  personnel, equipment, technology, facilities, and finances, are
                  often managed at two levels. First, there is an overarching transformation
                  project resource plan. Then, for each major component of the program,
                  there is a secondary resource budget and plan.

               
               
               
               The primary differences
                  between the plans at the two levels are the amount of uncertainty
                  that exists and the need to prioritize and balance resources between competing
                  interests at times. At the lower levels, uncertainty is reduced,
                  and only the requirements and requests originating from within the
                  component itself are considered. At the higher level, the needs
                  of the entire program must be balanced. Uncertainty regarding the
                  completion of tasks and the reaching of milestones can cause uncertainty
                  with regard to allocation of resources across the transformation project,
                  as capacity constraints (person hours, software licenses, etc.)
                  may become a pressing issue depending on the alignment of progress
                  between multiple working areas.

               
               
               
               
                  
                  To account
                  for these issues, the resource plan should be developed through
                  a carefully considered resource planning process that looks at what
                  resources are needed, in what amounts, and along what anticipated
                  time frame to ensure that the project has sufficient overall sourcing.
                  The plan may be developed using resource planning software or without
                  a specialized tool.

               
               
               
               Regardless of what
                  tools are used to execute the resource planning process, it should result
                  in both an overall accounting of total resources needed during the
                  entirety of the transformation project and a plan indicating when,
                  based on the best estimates that can be produced, resources will
                  be needed for given project tasks, units, or processes.

               
               
               
               
                  However,
                  due to the aforementioned uncertainty, the resource management plan should
                  also examine interdependencies between major project components (including
                  required resources that are shared and where progress toward a certain milestone
                  depends on completion of a task in another project area) and produce
                  a prioritization plan as well. This prioritization plan can then
                  be used as a guidebook for adjusting the assignment of scarce resources
                  (such as labor between project areas) as necessary when the project
                  encounters unanticipated changes that require additional resources
                  or speed or slow the reaching of a project milestone (compared to
                  the initial scheduled time frames).

               
               
               
               Note that some resources may require more
                  in-depth consideration than others. For example, simple consideration
                  of the number of team members or the total labor hours available
                  across the project is not sufficient. Instead, the skills, capabilities,
                  and experience of the available individuals must be considered,
                  along with their capacity and utilization (especially as project
                  team members may be unlikely to be allowed to allocate 100 percent
                  of their work time to a project). This is particularly applicable
                  in reference to individuals who possess rare, unique, or important
                  skill sets that are not easily replicated by others. Part of the
                  project may include training team members in important skills, but
                  that task also must be accounted for from a scheduling and resource
                  management standpoint.

               
               
               
               All told, a well-constructed
                  resource management plan should include specific discussions of
                  the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     Complete accounting
                        of resources

                     
                     

                  
                  
                  
                  	
                     
                     
                     Anticipated
                        quantities and time frames for resource requirements

                     
                     

                  
                  
                  
                  	
                     
                     
                     Any
                        known constraints on resource availability and any other assumptions
                        made during resource planning

                     
                     

                  
                  
                  
                  	
                     
                     
                     A
                        list of individuals responsible for the management of the resource
                        plan and release of resources

                     
                     

                  
                  
                  
                  	
                     
                     
                     A
                        prioritization plan to balance resource requests between multiple
                        project areas when capacity does not allow all to be met at once

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Negotiate for
               Desired Resources

            
            
            
            
            
               
               
               
               
               
                  Once the resource plan
                  has been created, the identified resources must be acquired. Given
                  the large scale of most transformation projects, resources from
                  many organizational areas are typically necessary. However, when
                  considering the larger organization, there are often many areas
                  of need simultaneously competing for a limited set of financial
                  and personnel investments.

               
               
               
               In many cases, partners
                  throughout the organization (or larger supply chain) will offer resources
                  or personnel that are available, without consideration for what
                  the transformation project actually needs. Occasionally, managers
                  in a given area may attempt to offload problematic employees.

               
               
               
               However, it is important
                  to transformation project success that the project seeks out individuals
                  and resources that meet the needs of the project. This decision
                  should be largely up to the core business area that is being transformed.
                  Because the best practice is to seek individuals based on skills,
                  capabilities, and team fit, the desired individuals in cross-functional
                  areas may not be freely available. As such, it may be necessary
                  to advocate or negotiate for individuals.

               
               
               
               
                  This process may
                  simply involve engaging additional stakeholders at a higher level
                  to attain project buy-in, perhaps by highlighting ways in which
                  the area in question stands to benefit by releasing the resource(s)
                  or individual(s) to the transformation project (making a benefit-cost
                  argument). It may require pledging to acquire or supply resources
                  to replace the borrowed or acquired resource or promising support
                  in future projects that are important to the other stakeholders.
                  Using the resource management plan and prioritizing the most important
                  times that the given resource or individual will be needed, and
                  releasing them to their primary responsibilities during less-critical
                  times, may help secure the resources as well.

               
               
               
               If all else fails and
                  financial resources are available to do so, contracting with external contractors
                  to fulfill a project role may be a viable alternative as well. Using
                  reputable industry leaders, such as ASCM, can help an organization
                  achieve excellence. To do so, the organization will still need to
                  invest in necessary resources (such as SCORmark) and training (such
                  as on SCOR DS); the outside consultant can then provide an unbiased
                  view of the organization’s supply chain performance and improvement needs.

               
               
               
               Negotiating for required
                  resources may also involve acquiring material supplies for the project.
                  Where new materials and supplies will be necessary, it is good practice
                  to examine multiple alternatives and select the most cost-effective
                  providers, negotiating terms and conditions in the favor of the
                  organization since most of these will be transactional relationships.
                  Conserving financial resources during the initial procurement phases
                  of a project may help provide the flexibility necessary to adapt
                  to changing and unexpected conditions during the execution of the
                  project.

               
               

            
            
         
         
   
      
         
         
         
         Topic
            3: Document Stakeholder and Communication Management Plans

         
         
         
            
            
            Here we discuss the
               creation of a stakeholder management plan, which includes information
               used to subsequently create the communication management plan.

            
            

         
         
         
         
         
            
            
            Stakeholder
               Management Plans

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Creation of stakeholder
                  management plans starts with the mapping of key stakeholders and
                  their needs through stakeholder analysis. These plans dictate the processes
                  that are used to actually manage the relationships from the initiation
                  of the project through its completion.

               
               
               
               
                  
                  Mapping Stakeholders and Their Needs

                  
                  
                  
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     The process to identify
                     important stakeholders and their needs is called stakeholder analysis.
                     During this process, stakeholders are identified, categorized, and
                     analyzed with regard to their concerns/priorities, interest level
                     in the project, and ability to influence the success of the project
                     (positively or negatively).

                  
                  
                  
                  The easiest way to begin grouping or categorizing
                     stakeholders is by whether they are internal or external. Internal
                     stakeholders are those associated directly with the project from
                     the organization and the leaders/members of other organizational business
                     units. External stakeholders are those outside of the organization,
                     including individuals and representatives from external business
                     and supply chain partners, customers, investors, government and
                     industry representatives, etc.

                  
                  
                  
                  
                     Within these two larger groups, subgroups
                     will be definable. However, the initial delineation between internal
                     and external serves to help define potential communication parameters,
                     including content (certain materials are shareable internally but
                     not externally) and methodology (press releases and website updates are
                     more useful for given external stakeholders).

                  
                  
                  
                  In order to identify subgroups, a matrix
                     analysis may be employed, similar to the one shown in Exhibit 2-54.
                     This could be done for both internal and external stakeholders to identify
                     the appropriate engagement level.

                  
                  
                  
                  
                     Exhibit 2-54: Stakeholder Interest and Influence Analysis[image: ../images/CTSCgraphic2e-01.png]
                  
                  
                  
                  
                  By
                     assigning ratings to stakeholders based on their interest level
                     and ability to influence the project, it is possible to cluster
                     groups of stakeholders that should receive similar communication.
                     Looking at the above chart, the following general guidelines could
                     be followed:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Stakeholders
                           in the lower left quadrant (low interest, low influence) do not warrant
                           significant communication efforts. Reliance on press releases and
                           other post-completion announcements may be sufficient for individuals
                           in these groups.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Stakeholders
                           in the upper left quadrant (high interest, low influence) should
                           be kept abreast of ongoing progress. At regular intervals (monthly
                           or quarterly) and/or following major milestone completion, passive
                           communications (standardized emails, newsletter/bulletin updates)
                           may be in order.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Stakeholders
                           in the lower right quadrant (low interest, high influence) should receive
                           active communications, providing them with the ability to supply
                           feedback if they deem it necessary, as they are able to influence
                           the ultimate success or failure of the project. They may be provided
                           with access to a progress dashboard or be copied on weekly email
                           updates, ensuring that they have continued visibility to changes
                           and progress on the project and have the ability to contact the
                           project team through identified channels if necessary.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Stakeholders
                           in the upper right quadrant (high interest, high influence) require active
                           communication and engagement with the project. This could mean being included
                           in regular project meetings and on emails sharing new and important developments
                           during project execution.

                        
                        

                     
                     

                  
                  
                  
                  Other
                     methods of stakeholder grouping may be used. For example, stakeholders
                     could be rated based on influence and whether they support, are
                     neutral to, or oppose the project. This could be used instead of
                     whether or not the project or its outcomes are of interest to them
                     in their role.

                  
                  
                  
                  More
                     detailed analysis may continue to define subgroups. Grouping stakeholders based
                     on their role with regard to the project, their specific interest
                     in the project (for example, benefits that have been realized that
                     meet organizational goals versus progress of specific tasks necessary
                     to reach milestones) and their communication expectations can help
                     highlight strategies and cadences for specific communications.

                  
                  
                  
                  As the project evolves,
                     communication needs and expectations may change. Stakeholders that
                     are necessary for the execution of early parts of the project (or
                     that realize benefits through completion of initial milestones)
                     may start as high interest, high influence stakeholders, but, by
                     the end of the project, they may be low interest, low influence
                     stakeholders (or vice versa). It is important to continually evaluate
                     the needs and expectations of stakeholders throughout the project.

                  
                  
                  
                  For example, during
                     initial transformation project stages, a certain member of the executive
                     team may not understand the potential benefits to their business
                     area that are associated with the project. They may not understand
                     that their support will be crucial to the success of the project.
                     Though this individual is likely to be a high interest, high influence
                     stakeholder, treating them as such without regard for their expectations
                     may result in frustration, as they feel they are being included
                     in emails and meetings that are unimportant to their priorities.

                  
                  
                  
                  The initial communication
                     strategy with regard to this individual must focus on education,
                     sharing the key role in overall organizational performance that
                     the supply chain plays, slowly growing to discuss not only the key
                     role that they will play in the overall success of the project but
                     how they stand to benefit by the success of the project. This education
                     process starts well before the business case for the transformation
                     project is created, through regular updates on supply chain performance
                     and its impact on the organizational bottom line. Once the individual
                     has bought into the vision and understands their role, they can
                     be treated as the high interest, high influence stakeholder they
                     are.

                  
                  
                  
                  Note that there are a handful of
                     important team roles that should be specifically accounted for in
                     the stakeholder management plan:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Evangelist
                           or project champion

                        
                        

                     
                     
                     
                     	
                        
                        
                        Active
                           executive sponsor

                        
                        

                     
                     
                     
                     	
                        
                        
                        Core
                           steering team

                        
                        

                     
                     
                     
                     	
                        
                        
                        Program
                           manager

                        
                        

                     
                     
                     
                     	
                        
                        
                        Project
                           design team

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Managing Relationships

                  
                  
                  
                  
                  
                     
                     For
                     stakeholders who will play a significant role in project execution
                     (including project team members themselves), team-building exercises
                     may be valuable to increase the group members’ comfort with each
                     other. In doing so, it is important to pay attention to and learn
                     as much as possible about the personalities of these individuals
                     to enhance communication with and between them.

                  
                  
                  
                  This includes identifying
                     any associated potential benefits that someone may provide (for
                     example, a different perspective or way of thinking from that of
                     the other members of the team) or potential sources of conflict
                     (for example, two opinionated and stubborn individuals who may cause
                     conflict). In another example, certain individuals may better handle
                     changing circumstances when briefed individually and given time
                     to digest the information before being presented with it in a group meeting.

                  
                  
                  
                  An early and important
                     tool that assists with relationship management and achieving buy-in
                     is mutual goal setting. Activities such as working with key stakeholders
                     to set initial performance goals and roles and responsibilities
                     and to create the project governance structure can strengthen relationships
                     and build support among key stakeholders during the crucial early
                     stages.

                  
                  
                  
                  Ongoing
                     involvement of leadership and middle management in project work
                     tasks (even on a part-time basis) helps continue to grow engagement
                     and strengthen relationships. This benefits the project team, team
                     members, and the leadership/management members themselves. The project
                     team benefits by having members of the leadership team already involved
                     and up to speed to help deal with problems and detractors as they
                     appear. The project team members benefit by seeing leadership’s commitment
                     firsthand and by having opportunities to show their capabilities
                     to organizational leadership they don’t commonly work with. Leadership
                     and management members benefit by gaining hands-on experience in
                     applying data analysis from their own company to an actual project
                     and gaining familiarity with the new supply chain systems and organization.

                  
                  
                  
                  Even where opposition
                     is encountered from a stakeholder (during either the initial planning
                     or project execution phases), by continuing to communicate and working
                     to address identified concerns, the project team can turn opponents
                     into fierce advocates for the project. Typically, resistance to
                     projects like this (either in regard to the project itself or through
                     slow or incomplete performance of tasks) is not rooted in malice. Work
                     to identify if tasks have been assigned that are outside of project
                     scope or if there is misalignment (real or perceived) between the
                     project goals and the organizational goals and strategies.

                  
                  
                  
                  Importantly, when
                     interacting with stakeholders (whether generally supportive or not),
                     do not rely on large group meetings or mass communications to achieve
                     buy-in or sway opinions on important concepts. Individuals generally
                     do not like to be put on the spot to change their opinion or decide
                     on important concepts in a group setting. Instead, use one-on-one
                     or small group meetings in these situations.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Communication

            
            
            
            
            
               
               
               
               
               
                  
                  Communication Process and Dimensions

                  
                  
                  
                  
                  
                  
                     A basic communication
                     process occurs for all types of communications. This could be one-on-one
                     talks, a presentation to multiple people, or technology-enabled communications.
                     The intent is always the accurate transfer of information between individuals
                     or groups. Exhibit 2-55 shows
                     the elements in the communication process.

                  
                  
                  
                  
                     Exhibit 2-55: Basic Communication Process[image: ../images/CTSCgraphic2e-03.png]
                  
                  
                  
                  
                  These
                     elements are described as follows:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Sender. The sender is the one
                           with ideas, requests, or information to convey.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Message. This is the subject
                           matter that goes through an “encoding process” to translate the
                           sender’s information into written, verbal, and/or nonverbal gestures.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Medium. The medium is the pathway
                           for the message. It could be oral (conversation, presentation),
                           written (memo, newsletter), nonverbal (a stern look, sign language),
                           and/or electronic (email, video chat, social media). Some media are
                           better for formal (i.e., expected level of decorum) and/or official
                           (i.e., on the record) communications, and some are better for informal/nonofficial
                           communications
                           (e.g., text messages). Similarly, working horizontally with peers may
                           require different media than when working vertically up or down
                           in the organization. External parties like suppliers, customers,
                           or regulators also fit into a formal or de facto horizontal/vertical
                           communication hierarchy that will influence choice of media. In-person
                           media tend to have both verbal and nonverbal information and so
                           can convey a richer message than media that omit nonverbal information.
                           Videoconferencing can somewhat compensate for this deficiency. Exhibit 2-56 illustrates
                           these various dimensions of communication.

                        
                        

                     
                     

                  
                  
                  
                  
                     Exhibit 2-56: Communication Dimensions[image: ../images/CTSCgraphic2e-04.png]
                  
                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        
                           Receiver. The receiver is the
                           intended audience, who “decodes” or interprets the message in light
                           of previous experiences or frames of reference.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Filters. A filter is any factor
                           influencing how the communication is received or interpreted. Filters
                           include emotional states (mood), individual perceptions, experience,
                           and culture. Because of filters, a message may not be received at
                           all.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           “Noise.” Noise is anything
                           that distorts a message. Noise includes background sounds, another
                           person trying to interrupt, or distractions that prevent the receiver
                           from paying attention or understanding the communication. It can
                           also be electronic distortions that corrupt a phone line, file,
                           or program.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           Acknowledgment. The receiver
                           acknowledges receipt of the message in a medium, but this does not
                           necessarily imply comprehension or agreement.

                        
                        

                     
                     
                     
                     	
                        
                        
                        
                           
                           Feedback. Feedback is the verbal
                           or nonverbal reply or reaction to the message. It expresses the
                           receiver’s understanding of the message. Feedback lets the sender assess
                           whether or not the message has been received as intended.

                        
                        

                     
                     

                  
                  
                  
                  Feedback is the key
                     to this model. While filters and noise can get in the way of communication
                     being successful, insisting on getting acknowledgment and especially feedback
                     as appropriate is the communicator’s method of making messages fail-safe. Attention
                     to the recipient’s feedback will signal if there is comprehension.
                     If needed, the sender can revise the message and repeat the communication
                     process.

                  
                  
               
               
               
               
                  
                  Communication Plans

                  
                  
                  
                  
                  
                     The
                     communication plan is crucial to the success of the transformation
                     project. The plan must account for the outgoing communication of
                     important information and updates from the team to external parties;
                     it also must set procedures for receiving communication from external
                     parties with regard to changing objectives and newly identified
                     risks and opportunities.

                  
                  
                  
                  The
                     communication plan should be tailored to the needs of any project
                     stakeholders (anyone with an interest that is or could be affected
                     by the project) as identified through the stakeholder analysis process.

                  
                  
                  
                  This plan will contain
                     information about the different stakeholders, the topics that will be
                     covered and the level of detail, and the cadence at which the stakeholders
                     should receive communications. It may specify given communication
                     media and protocols, depending on what is being communicated. Team
                     members with specific responsibilities with regard to communication
                     will be identified. Where differences in time zones, languages,
                     or cultures are relevant, this information should be included as well.

                  
                  
                  
                  The communication plan will specify individuals
                     or roles within the transformation project that are responsible
                     for sending and receiving communications and outline which specific
                     types of communications or stakeholder groups they are responsible for
                     (if communication responsibilities are shared with more than one
                     person).

                  
                  
                  
                  Additionally,
                     the plan may include a shared terminology document to ensure clarity when
                     discussing technical or complex concepts; communication trees; meeting templates
                     and common rules; email and/or memo templates; specific policies, constraints,
                     or requirements for communications; and decision-making graphics
                     or charts that govern escalation/follow-up procedures when communications
                     issues arise. The plan may also include items like rating scales
                     to determine the priority and severity associated with issues that
                     arise during the project to determine who is responsible for communicating
                     the issue and to whom.

                  
                  
                  
                  One communication
                     template that might be used to summarize communication plans is
                     the PRINCE2® communications
                     management approach template (prince2.wiki/management-products/communication-management-approach/).
                     PRINCE2 is a public domain project management methodology that can
                     be used on projects of any size. An example of this style of project
                     communication plan is shown in Exhibit 2-57.

                  
                  
                  
                  
                     Exhibit 2-57: Communications Plan Example[image: ../images/CTSCgraphic3a-01.png]
                  
                  
                  
                  
                  As a project, its
                     team, and its stakeholders change, the communications plan will
                     need to be updated.

                  
                  
               
               
               
               
                  
                  Data Visibility and Transparency of
                     Project Outcomes

                  
                  
                  
                  
                  
                  
                     
                     
                     
                     As is referenced above, different stakeholders
                     will require different information at different cadences and for
                     different purposes. Depending on the nature of the information at
                     hand, data visibility may be ethically important or legally required.

                  
                  
                  
                  However, broad data visibility is inappropriate
                     for multiple reasons. Depending on the nature of what is being communicated,
                     secrecy or privacy may be necessary due to competition. This is
                     especially true with regard to communications with external stakeholders
                     or for publicly traded companies.

                  
                  
                  
                  For
                     internal communications, transparency is important. It is important
                     to be consistent and intentional with communications so as to avoid
                     the perception that the project is struggling or that it will lead
                     to negative outcomes for the company or workforce when those fears
                     are unfounded. This does not mean that only positive results should
                     be shared; the intent of good communication is not to mislead.

                  
                  
                  
                  It is important for project success to
                     get and maintain buy-in from all stakeholders. It is equally important,
                     for change management purposes, that company and team morale be
                     considered when communicating. Communications should be carefully crafted
                     to avoid false perceptions that the project will fail to achieve
                     its benefits or fail in other ways. Doing so may risk declining
                     organizational support and buy-in. However, communications also
                     need to be honest and not mislead stakeholders such as by misrepresenting
                     problems or lack of progress. Finding a way to be optimistic yet realistic
                     may be complicated by cultural aspects, such as a culture that promotes passing
                     blame to others or avoiding acknowledgment of failure.

                  
                  
               
               
               
               
                  
                  Building Communication Channels

                  
                  
                  
                  
                  
                     Once key stakeholders
                     and their needs have been identified, communication channels need
                     to be arranged and actual management of the relationship between
                     the project and these stakeholders can begin.

                  
                  
                  
                  Communication channels may take many forms.
                     Given the wide span of many supply chain operations and the rise
                     of remote and hybrid work, face-to-face meetings are unlikely to
                     be sufficient on a transformation project. Technological tools such
                     as email, chat functionality, text messaging services, and virtual
                     meeting/videoconferencing tools are all useful for formal and informal
                     communications.

                  
                  
                  
                  Collaboration
                     software also represents an important communication channel. Tools that
                     enable multiple users to work in real time on the same document
                     (such as Google Docs or Microsoft Office) allow for collaboration
                     and efficient work across large geographic areas. Many of these
                     tools allow for commenting or have integrated chat functionalities
                     to enable discussions associated with specific documents and document
                     locations without alteration of source content. Other tools (such
                     as cloud-based file-sharing tools) create a central storage and
                     sharing location for important documents. Additionally, many virtual
                     meeting tools allow users to share screens with each other to look
                     at materials “together.” Various project management tools and software
                     allow for task assignment, tracking, and deadline management along
                     with communication and file-sharing capabilities.

                  
                  
                  
                  With the breadth of
                     tools available, it is important to be intentional when establishing communication
                     channels. Not everyone has access to the same tools, and many of these
                     tools feature associated security and privacy risks and concerns
                     that must be managed. Additionally, channels for both formal and
                     informal communication must be set up and freely accessible to stakeholders
                     and the project team.

                  
                  
                  
                  Where
                     important stakeholders are not able to use a selected tool or cannot
                     be given necessary access, appropriate alternatives should be selected.
                     As an example, this may occur when a stakeholder from an external
                     partner is unable to use a communication software due to company
                     policy. It may also be caused by a tool not being available due
                     to differences in availability of software between two nations.
                     Any exceptions like these should be recorded in the stakeholder
                     management plan.

                  
                  
                  
                  When
                     setting up formal and informal communication, collaboration, and
                     file-sharing tools, aim for simple, consistent, and logical communication
                     channels. Specifying a single tool for project schedule and assignment
                     management, a single tool for storing shared documentation, and
                     common formal and informal communication means can help avoid downstream
                     confusion about where documents and records of meetings and decisions
                     can be found.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic
            4: Document Change Management Plan(s)

         
         
         
            
            
            Here we discuss the creation
               of a change management plan, including the assessment of change
               management requirements, how to communicate and gain buy-in, and
               how to design the training that is required as identified in the
               initial requirements assessment.

            
            

         
         
         
         
         
            
            
            Assess Change
               Management Requirements

            
            
            
            
            
               
               
               
               
               
                  Change can be a decidedly
                  difficult task, depending on the characteristics of the change.
                  Even properly managed change initiatives are at high risk for failure,
                  and, for any change process, universal and enthusiastic acceptance
                  of the change is unlikely. In order to succeed, a change initiative
                  requires a sufficient level of support and acceptance within the
                  organization without undue resistance or interference from employees.

               
               
               
               
                  Thus, change management
                  is a crucial component of the supply chain transformation project.
                  Change is often more readily welcomed by individuals when they know
                  they will benefit from it, it provides something they want, or they
                  have been involved in the processes that identified the need, design,
                  and implementation of the change.

               
               
               
               However, not every
                  stakeholder for a major project can be directly involved in the planning
                  and execution of the project, and it’s possible that not everyone
                  in the organization will benefit (either tangibly or from their
                  own perspective) from the change process.

               
               
               
               The contextual nature
                  of change resistance drives the significant failure rate of change initiatives
                  and illustrates why no one change management process can be considered right
                  or wrong unequivocally. The best approach for a project is dependent
                  on the characteristics of the organization (culture, structure,
                  etc.), the nature of the change being undertaken, and the individuals
                  themselves.

               
               
               
               Given that, significant
                  time and effort should be given to planning the change management
                  approach and documenting the change management assets, tasks, and processes
                  that will be employed. This should start with identifying the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     What are the goals
                        of the change management process

                     
                     

                  
                  
                  
                  	
                     
                     
                     Who
                        will be affected and how they will be affected by the change

                     
                     

                  
                  
                  
                  	
                     
                     
                     Cultural
                        and strategic alignment between change management process and the organization

                     
                     

                  
                  
                  
                  	
                     
                     
                     Any
                        necessary resources (including change management specialists, potential
                        time allocations to meet with divisions undergoing changes, etc.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     An
                        engagement plan comprising the entire change process

                     
                     

                  
                  

               
               
               
               These assets can be
                  considered along with identified project goals, constraints, milestone
                  schedules, risks, costs, and expected returns to determine what
                  the best change approach is for the project.

               
               
               
               One method of assessing
                  a project is to determine the relative overall change to the organization.
                  The Project Management Institute Practice Guide Managing Change in Organizations cites
                  research by Watzlawick, Weakland, and Fisch and by Casey that describes
                  several orders of change:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        First-order change. This represents
                        a change to processes or procedures. It is an adjustment to the
                        existing systems rather than a substantial change, making it less likely
                        to require complex management. These projects typically represent reversible,
                        nontransformational change.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Second-order change. This represents
                        a change in strategic direction or a change made in response to
                        a major change in the organization’s external environment. It generally
                        requires individuals to learn new skills and thus may be seen as threatening
                        by individuals affected by it. These are generally irreversible
                        and transformational.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Third-order change. This represents
                        a change in the values, culture, or founding principles of the organization.
                        These changes are very difficult. Some people may be unable to adjust
                        and thus may need to leave the organization. The changes are iterative
                        and need to be built based on a deep understanding of people’s behaviors,
                        thoughts, motivations, and feelings. They are irreversible and transformational.

                     
                     

                  
                  

               
               
               
               When assessing change
                  readiness and change management needs, it is important to consider
                  the relationship between the project team and/or organization and
                  the stakeholders that are affected by the change. Internal stakeholders
                  may be motivated and communicated with differently than external
                  stakeholders; suppliers and customers will require different change
                  management strategies than employment unions and regulatory authorities.

               
               

            
            
         
         
         
         
            
            
            Gaining Buy-In

            
            
            
            
            
               
               
               
               
               
                  Gaining buy-in starts
                  during the initial strategy development, as early as is possible
                  in the process. This is necessary to gain acceptance across functions
                  and to avoid resistance from throughout the organization. J. Paul
                  Dittmann, in Supply Chain Transformation,
                  identifies four key causes of resistance to the supply chain strategy:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Political barriers. Political
                        conflicts between leaders can cause issues to grow out of control
                        and lead to negative outcomes—for all parties involved, in some
                        cases. Political issues are a reality in most organizations and
                        with most supply chain transformation projects at some level or
                        another.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Impermeable functional barriers. The
                        reach of the supply chain for an organization may span multiple
                        external partners across time zones and international borders. This
                        poses significant challenges associated with communication (both
                        with regard to scheduling and along cultural and linguistic lines).

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        A flawed communication process. Achieving
                        supply chain strategy buy-in requires effective communication processes
                        that consider all key influential individuals and build on a strong
                        business case and project plan.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        No plan to sustain the strategy. New
                        and transformational projects are often accompanied with high levels
                        of energy and excitement during unveiling and initial implementation.
                        Long-term success requires sustaining the energy and excitement
                        and ensuring that the initial implementation of the processes not
                        a one-time event followed by regression to the prior state.

                     
                     

                  
                  

               
               
               
               Gaining buy-in and
                  successfully managing change requires use of many different skill sets,
                  including political, analytical, people, and leadership skills.
                  Ultimate buy-in by the teams that will take over the tools and processes
                  once they are implemented is necessary for overall success of the
                  transformation project. Failure to achieve buy-in risks the creation
                  and implementation of new tools that individuals do not trust and thus
                  do not use, thereby resulting in overall failure of the project
                  to achieve its goals even though it actually implemented the necessary
                  tools and systems to achieve them.

               
               
               
               One important concept
                  with regard to attaining buy-in that will help overcome nearly all
                  barriers to it is the recognition and focus on the individuals impacted
                  by the change. Individuals who feel valued and/or have been given
                  the ability to take ownership over part of the project will be much
                  more likely to buy in completely.

               
               

            
            
         
         
         
         
            
            
            Design Training

            
            
            
            
            
               
               
               
               
               
                  
                  In order for individuals
                  to feel comfortable with changed tasks, roles, and methodologies,
                  they must believe that they are capable of doing what they are being asked
                  to do. Thus, as part of the change management process, the project
                  should plan to provide any necessary training during its execution
                  stage.

               
               
               
               Large-scale transformation projects, which
                  often lead to employee turnover, also reinforce the necessity for
                  training. Organizations that feature employees with large amounts
                  of tacit knowledge about their jobs, processes, and the organization
                  must find ways to capture this knowledge and share it with others
                  as is necessary.

               
               
               
               Note that it is much
                  more effective to train close to when systems and processes go live;
                  initial training efforts should be at introductory levels with more
                  tangible, in-depth training much closer to the effective date.

               
               
               
               Training can focus
                  on many aspects of the changed processes. Technical skills, process training,
                  and leadership/management skills training are among the training
                  focuses that may be applicable. Effective training is tailored to
                  the unique needs, functions, and roles of the trainees.

               
               
               
               In order to tailor
                  training accurately, a training needs assessment must be done. These assessments
                  work to identify performance requirements for a given task, role, division,
                  or organization and the associated knowledge, skills, and abilities
                  to satisfy those requirements. They may occur at three levels, as
                  is shown in Exhibit 2-58.

               
               
               
               
                  Exhibit 2-58: Tailoring Levels[image: ../images/CTSCgraphic2e-02.png]
               
               
               
               
               Let’s examine the levels
                  in more detail.

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Organizational. At this level,
                        the assessment focuses on identifying the overall needs of the organization
                        to address issues or areas of weakness and to perform high-level
                        activities that fulfill the organizational goals. This may look
                        at demographic trends (for example, an aging management unit that
                        does not have a pipeline of talent developing to replace managers
                        as they retire), new technology skills, and other likely drivers
                        of change that may require new skills or capabilities in the workforce.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Occupational (also called operational
                           or task). At this level, the needed skills required for satisfactory
                        performance in a given role or position are identified and compared
                        to the current capabilities and expectations for that role to identify
                        gaps or deficiencies that currently exist or may exist in the future.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Individual. At this level,
                        individuals’ knowledge, skills, and abilities are compared to the
                        identified required traits to fulfill a given role (either their
                        current or a new role). This is not a performance review but instead
                        focuses on whether or not they have the basic capability to meet
                        expectations (regardless of whether they are actually meeting those
                        expectations currently).

                     
                     

                  
                  

               
               
               
               Especially in the early
                  stages of a transformation project, the training needs assessment
                  is likely to focus on the organizational or occupational level.
                  As a transformation project introduces new processes, technologies,
                  and strategies, it is likely that everyone in a given division (or
                  organizationwide) will require some level of training to reach a
                  baseline level of knowledge and understanding. More granular assessments
                  may be necessary later, if/when new positions are created or the
                  roles and responsibilities for a position change, to determine who
                  is a good fit for a new role or who requires more extensive training.

               
               
               
               That being said, even within the higher
                  levels of assessment, taking all identical roles from different
                  teams, locations, or points along the supply chain may be a mistake. Various
                  locations may have different baseline levels in terms of current
                  competencies and capabilities, depending on how they were started/acquired,
                  cultural differences, and other factors. Even when an organization
                  adopts entirely new (to it) processes or tools, recently acquired
                  subdivisions or remnants from a company merger may have institutional
                  capabilities based on the prior organization’s systems that may
                  preclude the need for significant training or even become an asset
                  for the transformation team to rely on.

               
               
               
               Training needs assessments
                  are discussed in more detail elsewhere.

               
               
               
               
                  Following the completion
                  of the training needs assessment, the training must actually be
                  developed. Using the information gleaned in the needs assessment,
                  organizations may use any number of tools to design, build, and
                  implement training. Examples include ADDIE and SAM. The ADDIE process
                  is a more rigid approach to training development, consisting of
                  five iterative steps: analyze, design, develop, implement, and evaluate.
                  SAM is a more agile approach, consisting of three iterative steps: evaluate,
                  design, and develop. No matter which development methodology is
                  used, it is crucial that the training is flexible enough to be delivered
                  wherever necessary in the supply chain while meeting the identified
                  training needs.

               
               

            
            
         
         
   
      
         
         
         
         Section F: Develop and
            Iterate Preliminary Transformation Business Cases

         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Identify targeted value drivers for
                     the transformation project

                  
                  

               
               
               
               	
                  
                  
                  Quantify the anticipated value of
                     supply chain improvements

                  
                  

               
               
               
               	
                  
                  
                  Calculate the ROI for a supply chain
                     transformation

                  
                  

               
               
               
               	
                  
                  
                  Determine what resources are necessary
                     and how to allocate them across project areas

                  
                  

               
               
               
               	
                  
                  
                  Identify KPIs and metrics for the
                     transformation project processes

                  
                  

               
               
               
               	
                  
                  
                  Create the messaging surrounding the
                     business case for supply chain transformation

                  
                  

               
               
               
               	
                  
                  
                  Present the business case to
                     organizational leadership.

                  
                  

               
               

            
            
            
            Here we discuss how to create, refine, and
               present the business case for supply chain transformation. We start with the process
               used to create a business case and then move on to a discussion of how to quantify
               the estimated financial value of supply chain improvements. We then discuss how to
               refine the resource estimates and associated schedules, following that with an
               examination of KPIs and metrics for the transformation project itself. We close with
               a discussion of communicating and presenting the business case.

            
            

         
         
         
         
   
      
         
         
         
         Topic
            1: Use a Business Case Development Process and Set Targeted Value
            Drivers

         
         
         
            
            
            Here we discuss how to
               develop a business case and identify the targeted value drivers
               that will be included in the project.

            
            

         
         
         
         
         
            
            
            Use a Business
               Case Development Process

            
            
            
            
            
               
               
               
               
               
                  A business case is formal
                  documentation showing how the investment in a project is expected
                  to deliver a quantifiable benefit. For supply chain initiatives,
                  these benefits typically manifest as lower overall supply chain
                  cost, lower working capital requirements, or improved customer satisfaction.

               
               
               
               Developing the business
                  case may achieve the following benefits:

               
               
               
               
                  
                  
                  	
                     
                     
                     Foster strategic,
                        business-focused thinking.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Improve
                        the efficiency and quality of decision making.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Enable
                        management to compare alternatives and options.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Establish
                        criteria that subsequent performance, deliverables, or outcomes
                        of projects can be evaluated against.

                     
                     

                  
                  

               
               
               
               Evaluation should answer
                  the following questions:

               
               
               
               
                  
                  
                  	
                     
                     
                     Is the project or
                        asset achieving the business case benefits that were anticipated?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Are
                        the assumptions made in the business case observed to be accurate
                        in reality?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Is
                        the business case justification for the project still valid?

                     
                     

                  
                  

               
               
               
               Due to the need to
                  quantify benefits, it is wise to work with the finance function
                  from the organization to create a strong business case; involvement
                  with finance stakeholders should start at the beginning of the project.
                  However, other key sponsors and stakeholder should also be involved
                  in this process to ensure that the case is accurate and considers
                  all angles.

               
               
               
               Early involvement with
                  a range of stakeholders also helps secure support and buy-in. This
                  may be important to the official adoption of the project, as a strong
                  business case can still fail based on political factors. For example,
                  if a transformation project would move tasks or power between divisions,
                  the leadership from the division that is losing tasks and power
                  may attempt to sway the CEO to deny the project, even when a business
                  case indicates there will be economic benefit through the execution
                  of the transformation project.

               
               
               
               The business case must
                  be clearly written, describing the project in detail with regard to
                  subjects including (but not limited to)

               
               
               
               
                  
                  
                  	
                     
                     
                     The description of
                        the identified opportunity and the benefits of realizing it

                     
                     

                  
                  
                  
                  	
                     
                     
                     Who
                        will benefit from the realization of the identified opportunity

                     
                     

                  
                  
                  
                  	
                     
                     
                     The
                        commitment needed (and pledged by the sponsor) to execute the proposed plan

                     
                     

                  
                  
                  
                  	
                     
                     
                     Available
                        methods to take advantage of the opportunity, including the recommended
                        choice among them (and why it is recommended)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Estimates
                        of the necessary work and resources for successful realization of
                        the opportunity, which may be included as part of a benefit-cost
                        analysis

                     
                     

                  
                  
                  
                  	
                     
                     
                     Identified
                        risk and risk management processes and any potential legal implications

                     
                     

                  
                  
                  
                  	
                     
                     
                     A
                        preliminary project plan, including an initial schedule and resource
                        requirement estimate

                     
                     

                  
                  
                  
                  	
                     
                     
                     Alignment
                        between the project and organizational strategy.

                     
                     

                  
                  

               
               
               
               The business case may
                  also include a high-level explanation of how the resulting processes,
                  tasks, and capabilities will be transitioned to organizational units
                  for ongoing operations and continued realization of benefits in
                  the future.

               
               
               
               Using a process when
                  developing the business case is important to promote efficiency and
                  to help ensure that nothing is overlooked or omitted. The steps
                  will require analysis, writing, reviewing, and revising. Many of
                  the steps will require working with different stakeholders for different
                  tasks based on their area of expertise and understanding of what
                  is being examined.

               
               
               
               For example, a transformation
                  project that would help the supply chain increase customer satisfaction
                  with direct order shipments may involve stakeholders from the sales
                  and marketing department to ensure that the transformation takes
                  into account forecasting and advertising processes, perhaps creating
                  the opportunity for improvement in those areas. However, sales and
                  marketing department representatives would not be necessary when
                  working to conduct financial projections and analysis or to examine
                  if a shift to using company-owned fleets or 3PL/4PL partners would
                  help achieve performance goals.

               
               
               
               Note that the process
                  of creating a business case is likely to be iterative. For example, determining
                  the necessary resources would include determining needed labor support
                  and required skills. Initially, this would focus on high-level requirements. Subsequent
                  refinements would look at actual assignments of individuals and
                  their skill sets compared to the requirements (to determine specific
                  training needs) and would look at when they will be assigned to
                  project work, the duration of the work they need to perform, and
                  when they will depart from the project team (if applicable). This
                  type of iteration may be used in many facets of business case development,
                  and interdependent items are updated as better information becomes
                  available through other processes.

               
               

            
            
         
         
         
         
            
            
            Set Targeted
               Value Drivers

            
            
            
            
            
               
               
               
               
               
                  As referenced above,
                  the business case describes an opportunity to create quantifiable benefits
                  for an organization. These benefits may be called value drivers
                  and may focus on specific methods to create value. It is important
                  to realize that benefits for the organization do not exclusively
                  manifest as cost savings or efficiency increases; a strategy-aligned
                  business case will (in many cases) include improvements in service metrics,
                  which may require implementing less efficient or less cost-effective
                  processes than would be strictly necessary to achieve the minimum
                  acceptable service levels.

               
               
               
               For example, a United
                  States–based organization that focuses on competing through customer
                  service and prioritizes customer satisfaction metrics could potentially reduce
                  transportation costs (and thus increase profits) by increased use
                  of rail transportation. However, if doing so increases average transport
                  time to final locations, customer satisfaction may suffer (despite
                  the supply chain ultimately successfully delivering the product
                  to the end location within minimum required time frames). Thus,
                  increasing reliance on rail transportation would not be aligned
                  with the organizational goals and strategy; instead, use of faster
                  (but less cost-efficient) means would be appropriate.

               
               
               
               When estimating benefits,
                  it is important to describe a post-transformation situation that
                  has worthwhile benefits and creates buy-in and excitement. However,
                  it is important to be realistic to conservative with estimates for
                  benefits (i.e., describe benefits that are fairly likely to be achieved,
                  not best-case scenarios) and costs (i.e., plan that the project
                  will encounter unexpected difficulties and may require additional resources
                  than may be necessary if everything goes smoothly).

               
               
               
               Properly quantifying
                  benefits requires figuring out and analyzing the ways that changes
                  to the supply chain and supply chain performance can contribute
                  to metrics like market share, margins, and working capital performance.
                  This may be done using assessments and benchmarking. Other methodologies
                  include projections associated with changes. For example, supply
                  chain transformations involving the adoption of new technologies
                  could generate projections to any number of the following example benefit
                  areas:

               
               
               
               
                  
                  
                  	
                     
                     
                     Increased revenues
                        due to use of cross-selling and up-selling

                     
                     

                  
                  
                  
                  	
                     
                     
                     Reduced
                        product and transaction costs through use of automation in warehouses and
                        factories

                     
                     

                  
                  
                  
                  	
                     
                     
                     Reduced
                        product development lead time and capital investments through use
                        of new technologies such as computer-aided drafting, computer-aided manufacturing,
                        and 3D printing

                     
                     

                  
                  

               
               
               
               Note that though it
                  is necessary to describe more easily quantifiable benefits in a business
                  case, qualitative benefits should not be completely excluded. There
                  are various measures that a company may use for customer satisfaction,
                  though creating a quantified projection for increased customer satisfaction
                  as a result of a supply chain project may be difficult. Linking
                  the boosted customer satisfaction to a projected increase in market
                  share is even more difficult. Other examples of benefits that may
                  be more qualitative than quantitative include

               
               
               
               
                  
                  
                  	
                     
                     
                     Creating more flexible
                        systems to adapt to future conditions

                     
                     

                  
                  
                  
                  	
                     
                     
                     Increasing
                        visibility and understanding among supply chain partners

                     
                     

                  
                  
                  
                  	
                     
                     
                     Improving
                        working conditions (and thus increased morale) of employees.

                     
                     

                  
                  

               
               
               
               Though these (and others)
                  all are benefits that may be difficult to quantify, they still represent
                  important arguments in favor of adopting a proposed project and
                  thus should be included in the business plan. In many cases, this
                  requires attaching an estimated benefit value in an attempt to quantify
                  the value in some way.

               
               
               
               Note that benefits
                  may be realized at different points of a project. In many cases, benefits
                  may not be realized until the completion of the project. In other
                  cases, benefits may be created or accrued incrementally during project
                  work. In addition to the business benefits generated, incremental
                  benefits can help keep the team motivated and help get buy-in from
                  those who still do not support the project.

               
               
               
               An example of incremental
                  benefits could include a milestone that improves the efficiency
                  of an ordering process as part of a larger supply chain transformation.
                  This increase in efficiency starts creating benefits as soon as
                  the milestone is complete, even though the overall transformation
                  project has not been completed.

               
               
               
               When incremental benefits are expected,
                  use of a benefits road map or time line may be useful to include
                  in the business case, as it can show both short- and long-term benefits
                  and can even show how the incremental benefits can be used to fuel
                  the completion of the later stages of the project.

               
               

            
            
         
         
   
      
         
         
         
         Topic
            2: Quantify Financial Value of Supply Chain Improvements

         
         
         
            
            
            Here we discuss attaching
               a value estimate to targeted supply chain improvements and using
               those values to estimate the ROI in the business case.

            
            

         
         
         
         
         
            
            
            Economic Levers
               and Measures

            
            
            
            
            
               
               
               
               
               
                  
                  
                  It is important to involve the finance
                  department early on in the process to assist with benefits projections
                  and analysis. Working with finance stakeholders, a business case can
                  be created that projects tangible increases across any of the five
                  major economic levers for a business:

               
               
               
               
                  
                  
                  	
                     
                     
                     Revenue

                     
                     

                  
                  
                  
                  	
                     
                     
                     Costs

                     
                     

                  
                  
                  
                  	
                     
                     
                     Net
                        fixed assets (fixed capital)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Working
                        capital

                     
                     

                  
                  
                  
                  	
                     
                     
                     Capital
                        expenditure (capex)

                     
                     

                  
                  

               
               
               
               Pursuant to measuring (and improving performance) with
                  regard to those levers, there are a host of important measures or concepts that may
                  be important for
                  the creation of a given business case. Many of these are defined in the ASCM Supply Chain Dictionary as follows:

               
               
               
               
                  
                  
                     
                     Net working capital (also referred
                     to as just working capital): The current assets of a firm minus
                     its current liabilities.

                  
                  
                     
                     
                     
                     
                     
                     Current ratio
                     : Current assets divided by
                     current liabilities.

                  
                  
                     
                     Time value of money
                     : The cumulative effect of
                     elapsed time on the money value of an event, based on the earning
                     power of equivalent invested funds.

                  
                  
                     
                     
                     
                     Discounted cash flow
                     : A method of investment analysis
                     in which future cash flows are converted or discounted to their
                     value at the present time. The net present value of an item is estimated
                     to be the sum of all discounted future cash flows.

                  
                  
                     
                     Break-even point
                     : The level of production or
                     the volume of sales at which operations are neither profitable nor
                     unprofitable; the intersection of the total revenue and total cost
                     curves.

                  
                  
                     
                     
                     Contribution margin
                     : An amount equal to the difference
                     between sales revenue and variable costs.

                  

               
               
               
               The applicability and
                  even interpretation of these concepts will depend on the specifics
                  of the project and the organization. For example, when looking to
                  improve the current ratio, the value of accounts receivable and
                  inventory can be increased and/or accounts payable can be reduced.
                  However, an organization that has an efficiency focus or uses lean
                  manufacturing actively looks to reduce inventory to minimum levels
                  that still allow acceptable levels of customer service. In addition, more
                  inventory requires more investment, so higher inventory levels often
                  also increase current liabilities, resulting in no improvement to
                  the current ratio.

               
               
               
               Several supply-chain-oriented
                  changes may drive quantifiable financial improvement, including

               
               
               
               
                  
                  
                  	
                     
                     
                     Enhanced S&OP
                        processes

                     
                     

                  
                  
                  
                  	
                     
                     
                     Improved
                        forecast accuracy

                     
                     

                  
                  
                  
                  	
                     
                     
                     Optimizing
                        delivery frequency by location

                     
                     

                  
                  
                  
                  	
                     
                     
                     Fine-tuning
                        safety stock levels

                     
                     

                  
                  
                  
                  	
                     
                     
                     Reducing
                        lead times

                     
                     

                  
                  
                  
                  	
                     
                     
                     Focused
                        case count and SKU management

                     
                     

                  
                  
                  
                  	
                     
                     
                     Increased
                        collaboration with suppliers.

                     
                     

                  
                  

               
               
               
               Working on improvements
                  such as these can lead to tangible improvements in quantifiable
                  ways, such as

               
               
               
               
                  
                  
                  	
                     
                     
                     Reduced inventory

                     
                     

                  
                  
                  
                  	
                     
                     
                     Improved
                        inventory turns

                     
                     

                  
                  
                  
                  	
                     
                     
                     Improved
                        days of supply metrics

                     
                     

                  
                  
                  
                  	
                     
                     
                     Production
                        stabilization (accuracy compared to scheduled production levels)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Increased
                        inventory accuracy

                     
                     

                  
                  
                  
                  	
                     
                     
                     Reduced
                        losses in cost of production resulting from inventory issues.

                     
                     

                  
                  

               
               
               
               The above lists of
                  changes and measurable improvements are not exhaustive; however,
                  these are examples of commonly pursued changes and the resulting
                  metric improvements.

               
               
               
               
                  
                  Related Analyses

                  
                  
                  
                  Depending on which measures have been identified
                     as important, a variety of analyses may be employed.

                  
                  
                  
                  
                     
                     
                     
                        
                        
                        Cost-Volume-Profit Analysis
                        

                     
                     
                     
                     
                     The ASCM Supply Chain Dictionary defines cost-volume-profit analysis as “the study of how profits change with various levels of
                        output and selling price.”

                     
                     
                     
                     The basic concept of
                        cost-volume-profit (CVP) analysis is that the selling price of a product or service
                        impacts demand
                        to a lesser or greater degree, depending on the item in question. (This is called
                        price elasticity.)
                        The level of demand then affects volume. If lowering a price increases volume sufficiently,
                        it will
                        make up for the lower profit per unit. Conversely, if raising a price does not decrease
                        volume by
                        too much, the higher profit per unit will cover the lost volume.

                     
                     
                  
                  
                  
                     
                     
                     
                        
                        Break-Even Analysis
                        

                     
                     
                     
                     
                     The Dictionary defines break-even analysis as “a study
                        of the number of units or amount of time required to recoup an investment.”
                        In other words, a break-even (B/E) analysis identifies the point
                        at which fixed costs equal contribution margin.

                     
                     
                     
                     A B/E analysis can
                        be used to determine if a product’s demand (its sales potential
                        at a defined price level) will be sufficient to cover the costs
                        of manufacture. The formula for this analysis starts by setting
                        revenue equal to total cost, where revenue is the unit price times
                        the number of units and total cost is the fixed cost plus the variable
                        cost times the number of units. Since the information we don’t know
                        is the number of units, the formula solves for number of units.

                     
                     
                  
               
               
               
               
                  
                  Financial Statements

                  
                  
                  
                  
                  
                     There are several different types of financial
                     statements that may be used to attain information for analysis.
                     Balance sheets, income statements, and cash flow statements can
                     all be used to determine the current operation and performance data
                     for an organization, including cash reserves, inventory value, and
                     other important data.

                  
                  
                  
                  As mentioned before,
                     it is wise to involve finance partners to help break down and understand
                     these statements and analyze the data within them. However, financial statements
                     may provide value to a business case in another way. In most cases,
                     the individuals who are responsible for approving or denying a potential
                     supply chain transformation are very familiar with all of these
                     forms. Given this familiarity, it may be wise to present projected
                     benefits in the business case in the form of a hypothetical set
                     of financial statements. Though this type of presentation may not
                     seem very exciting, examining a realistic financial statement showing
                     improvement in key areas can make the end state feel real to the
                     executive team, potentially swaying them to approve a business case
                     that they are undecided on.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Estimate ROI

            
            
            
            
            
               
               
               
               
               
                  
                  Ultimately, any financial projection in the business case is there to show
                  that the value produced by project will be greater than the resources allocated to
                  completing the
                  project. This may be referred to as the project’s ultimate or total return on investment.
                  The ASCM Supply Chain Dictionary defines return on investment (ROI) as “a relative measure of financial performance that provides a
                  means for comparing various investments by calculating the profits returned during
                  a specified time
                  period.”

               
               
               
               ROI is calculated using
                  the following formula:
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               An ROI above 0 is seen
                  as positive, but ROI provides a limited picture of profitability. It
                  does not reflect the impact of time or the costs of borrowing on
                  the investment. As a simple analysis, it can help screen investments
                  for further analysis.

               
               
               
               
                  Residual income is an improvement over ROI because
                  it adds a requirement. The investment must not only generate a positive
                  return; it must be a return of a certain magnitude. The Dictionary defines residual income as “the net operating
                  income that an investment center earns above the minimum required
                  return on its operating assets.” Residual income is calculated in
                  the following manner.
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                  Residual
                  income is also known as economic value added. The Dictionary defines economic value added as “the
                  net operating profit earned above the cost of capital for a profit
                  center.” This measure encourages investments that enhance the value
                  of the organization to its investors.

               
               
               
               Note that, for some
                  projects, the overall ROI may be significant but only when looking at
                  the value generation over an extended period of time. This is because
                  many times, such as when an increase in efficiency is captured,
                  a small amount of value is captured many times over as time progresses.
                  This is often the case with sustainability investments. Switching
                  to sustainable technology like energy-efficient lighting will eventually
                  recoup the initial investment cost required to purchase and install
                  the bulbs but not for a long period of time.

               
               
               
               This period of time
                  is called the payback period
                  , which is defined in the Dictionary as “the period of
                  time required for the stream of cash flows resulting from a project
                  to equal the project’s initial investment.” Projects with a long
                  payback period may be at a disadvantage over those with a short
                  payback period. This is because choosing a project with a short
                  payback period will more rapidly result in available funding to reinvest
                  in other projects; this choice may be necessary when current-state operations
                  are not sustainable financially without risking the profitability
                  of the organization. For example, a supply chain transformation
                  may have an anticipated payback period of three years. When competing
                  for approval with another organizational project with a payback
                  period of five years, the supply chain transformation is likely
                  to be the more attractive investment.

               
               
               
               Payback period can
                  be calculated using the following equation:

               
               
               
               [image: ../images/CTSCgraphic00-05.png]
               
               
               
               
               When estimating ROI
                  for a project, it is important to carefully select what is included in
                  the estimate. This is because for the ROI to be favorable, the project
                  must result in a tangible improvement over current performance.
                  The best way to demonstrate this is to examine ROI in terms of currently
                  measured performance as the system is operating.

               
               
               
               It’s difficult to make
                  an argument that a project will provide a good ROI if the estimations
                  are not comparable to what is currently measured. For example, saying that
                  a project will result in an 30 percent increase in customer satisfaction
                  if the organization does not currently quantify customer service
                  levels is difficult to support and unlikely to be a persuasive argument.

               
               

            
            
         
         
   
      
         
         
         
         Topic
            3: Determine Resources Needed and Estimate Cost and Schedule

         
         
         
            
            
            Here we discuss how to
               determine the resources that will be necessary, the funding sources
               for those resources, and the schedule of when the resources will
               be required.

            
            

         
         
         
         
         
            
            
            Determining Necessary
               Resources

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  When undertaking a major
                  transformation plan, it is difficult but important to allocate resources
                  on the basis of a defined scope and with a set focus. One method
                  to help ensure balanced resource allocation assigns resources based
                  on overall focus and scope. This may occur across three major focus
                  areas:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Current/core supply chain functions. This
                        focuses on optimizing functions that the company already executes.
                        Not every transformation project will require completely new structures
                        and operations across all areas of supply chain operations. Most
                        companies will have a number of functions/operations in which necessary
                        supply chain activities are performed adequately but can be improved upon.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        New strategies based on current
                           business or supply chain operations. This looks at current business
                        needs and operations and focuses on entirely new systems, strategies,
                        and capabilities to support those needs. In some circumstances,
                        complex processes that are performing poorly may be more easily replaced
                        than optimized, resulting in better ROI than would be captured through optimization.

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Entirely new functions or operations
                           to take advantage of new market possibilities. This focuses
                        on setting up supply chain operations so that the company can take
                        advantage of newly identified market opportunities. This may be
                        to take advantage of new specific opportunities, or it may be to
                        better position the organization/supply chain to take advantage
                        of future unknown opportunities.

                     
                     

                  
                  

               
               
               
               Depending on the organization,
                  its current performance across supply chain areas, and its resource
                  capabilities and risk tolerance, the allocation of resources across these
                  three areas may vary. Projects that are implementing more complex
                  changes and systems will require more time and resources to plan
                  and execute the necessary transformation processes.

               
               
               
               Determining which areas
                  to focus on may rely on the results of a benefit-cost analysis that
                  looks at the project resources necessary to create a given change
                  compared to the final benefit that change provides. This should
                  also include consideration of the opportunity cost of investing
                  many resources in a single high-impact area compared to the change
                  that can be achieved through smaller investments in many lower-impact areas.

               
               
               
               When working to develop
                  a resource management plan (whether using the above allocation strategy
                  or not), there are several important related documents that enable more
                  accurate and detailed resource and schedule estimations:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        Defined project team assignments
                           and performance assessments. This records the selected team
                        members (or, if pre-assignment, the necessary roles that must be
                        filled) and their skills and competencies (or the skills and competencies that
                        are expected to be necessary).

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Resource requirements and breakdown/categorization. This
                        captures the total estimated resources needed to complete the project,
                        grouped into categories (financial, personnel, technology, etc.).

                     
                     

                  
                  
                  
                  	
                     
                     
                     
                        Resource requirements schedule. This
                        provides the estimated time frames that resources will need to be
                        available for the project to remain on schedule.

                     
                     

                  
                  

               
               
               
               A major consideration
                  when developing the resource plan is which entity will be responsible
                  for funding and resourcing projects. There are several potential
                  models, including the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     Self-funding (The
                        organizational unit executing the project allocates all funds and resources
                        for it.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Funding
                        from outside the managing unit (One organizational unit is responsible for
                        executing the project but is not responsible for providing funds
                        or resources.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     External
                        funding and management (The organizational unit creating the business case
                        will not be responsible for funding/resourcing or managing it.)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Collaborative
                        funding (The organizational unit presenting the business case shares funding
                        responsibilities with other organizational units.)

                     
                     

                  
                  

               
               
               
               In many situations,
                  there are multiple competing interests vying for a limited number of
                  resources. Competition does not always come from other projects;
                  when a project requires time and personnel investments from multiple
                  organizational areas, the competition comes from the standing processes
                  and tasks in those areas. Thus, it is important to find ways to
                  secure financing and resources (personnel and otherwise) to fund
                  these projects.

               
               
               
               In some cases, value produced by a project
                  may be able to be earmarked for use in other functions or initiatives
                  (as opposed to reinvestment in supply chain initiatives). This can
                  be a powerful negotiating tool to secure cooperation and resources
                  from other departments, but care should be taken to ensure that
                  promises made on this front do not exceed the value that the project
                  is able to produce and direct to other areas.

               
               
               
               Using tools such as
                  RACI charts or RAPID® may
                  help in this task. By identifying which functions are responsible
                  for tasks that may be improved upon through the project, it is possible
                  to find organizational partners who may be willing to invest in
                  the project in exchange for the associated benefits in their business
                  area.

               
               
               
               
                  
                  Tools

                  
                  
                  
                  When
                     estimating resource needs and schedule requirements, there are a
                     variety of tools that may be used. We will now discuss a handful
                     of examples, though these should not be considered the only available
                     options.

                  
                  
                  
                  
                     
                     
                     
                        
                        Analysis of Alternatives
                        

                     
                     
                     
                     
                     Analysis of alternatives
                        is a process that systematically considers all identified choices to
                        select the best option for the project requirements. This will examine
                        important factors such as cost, inputs and output capabilities,
                        and effects on anticipated time frame (i.e., if one option will
                        produce a given result faster than another).

                     
                     
                     
                     This
                        may take the form of

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Make,
                              rent, or buy decision making

                           
                           

                        
                        
                        
                        	
                           
                           
                           Analysis
                              of necessary labor proportions for different skill levels

                           
                           

                        
                        
                        
                        	
                           
                           
                           Similar
                              available options for tools, equipment, technology, or materials.

                           
                           

                        
                        

                     
                     
                     
                     This process should
                        be documented, including identified pros, cons, and decision rationales
                        (for or against selection of a given option), as changing project circumstances
                        may require the reexamination of a selection decision.

                     
                     
                  
                  
                  
                     
                     
                     
                        
                        Bottom-Up Estimating
                        

                     
                     
                     
                     
                     In bottom-up estimating,
                        the resources for each project area or major (milestone) task are
                        individually estimated and then summed together to generate higher-level estimates.
                        This is considered one of the most accurate forms of estimation
                        due to the level of detail used to assemble the initial estimates
                        that are the foundation for all higher-level estimates.

                     
                     
                  
                  
                  
                     
                     
                     
                        Software Tools
                        

                     
                     
                     
                     
                     
                        
                        
                        Project management software typically has
                        functionality (such as a scheduling module) that can be used to
                        manage resource pools and estimate overall resource needs. This
                        software may also contain tools to generate resource breakdown structures,
                        resource calendars, and resource usage rate estimations, along with
                        other similar capabilities.

                     
                     
                  
               
               

            
            
         
         
         
         
            
            
            Determine How
               Project Spend Will Be Managed

            
            
            
            
            
               
               
               
               
               
                  Beyond determining
                  whether the funding for the project will come from a business unit,
                  a combination of units, or the corporate level, it is important
                  to document many other specifics of the financial plan for the project.
                  The financial management plan, which is a component of the overall
                  business case, records the following information:

               
               
               
               
                  
                  
                  	
                     
                     
                     Schedules and milestones
                        for both funding and contract payments

                     
                     

                  
                  
                  
                  	
                     
                     
                     Initial
                        budget

                     
                     

                  
                  
                  
                  	
                     
                     
                     Reporting
                        mechanisms

                     
                     

                  
                  
                  
                  	
                     
                     
                     Financial
                        metrics used to monitor program (used to determine whether to cancel, modify,
                        or continue the program as it progresses)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Associated
                        operational and infrastructure costs

                     
                     

                  
                  
                  
                  	
                     
                     
                     Component
                        payment schedules

                     
                     

                  
                  

               
               

            
            
         
         
         
         
            
            
            Estimate Cost
               and Schedule

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  There is an inherent
                  amount of uncertainty when creating cost estimates for transformation
                  projects due to the scale and duration of these projects. Thus, estimates
                  may need to be updated over time. When beginning major project work tasks,
                  it is typically good practice to estimate the costs associated with
                  that work as close to initiating it at possible. Change requests
                  may be necessary if costs are significantly higher than initial
                  estimates; lower costs may free up resources for additional work
                  (ahead of schedule).

               
               
               
               Given that labor represents
                  a cost on its own, it is important to also estimate schedules. To
                  estimate both cost and schedule together, project functions must
                  be considered along the following dimensions:

               
               
               
               
                  
                  
                  	
                     
                     
                     Quantity and expertise
                        level of labor necessary

                     
                     

                  
                  
                  
                  	
                     
                     
                     Types
                        and quantities of materials needed

                     
                     

                  
                  
                  
                  	
                     
                     
                     Equipment
                        to be used

                     
                     

                  
                  
                  
                  	
                     
                     
                     Any
                        other supplies needed

                     
                     

                  
                  

               
               
               
               Note that some inputs
                  to this process, such as resource calendars, risk analyses, and activity
                  cost estimates, will be available only during later iterations of
                  the project. Thus, the attributes of the activity itself are the
                  primary source of information for estimating necessary resources.

               
               

            
            
         
         
   
      
         
         
         
         Topic
            4: Select Transformation Program KPIs

         
         
         
            
            
            Here we discuss the process
               of defining metrics for the project’s progress and how to iterate
               on goal development.

            
            

         
         
         
         
         
            
            
            Define Metrics
               and Measurement Processes

            
            
            
            
            
               
               
               
               
               
                  
                  
                  As mentioned elsewhere,
                  it is important to select KPIs and metrics that illustrate the effectiveness
                  of the supply chain processes post-transformation. However, another
                  set of KPIs and metrics must be selected: metrics that measure the
                  progress and success of the transformation project itself.

               
               
               
               KPI/metric selection
                  and use is crucial to important project monitoring and feedback processes,
                  which provide feedback to key stakeholders on project performance compared
                  to the initial projections. Monitoring and feedback mechanisms must
                  be prioritized and properly supported so that they can enable the
                  project manager to anticipate issues, implement solutions, and monitor
                  for overlooked issues.

               
               
               
               These metrics should
                  look at many different areas, including

               
               
               
               
                  
                  
                  	
                     
                     
                     Overall project progress
                        compared to the schedule

                     
                     

                  
                  
                  
                  	
                     
                     
                     Overall
                        project performance against baseline budget/resource projections

                     
                     

                  
                  
                  
                  	
                     
                     
                     Individual
                        process/project progress against baseline process/milestone schedules

                     
                     

                  
                  
                  
                  	
                     
                     
                     Number
                        of change requests and number of approved changes (these may change the
                        baselines) or rejected changes

                     
                     

                  
                  
                  
                  	
                     
                     
                     Project
                        benefits realization

                     
                     

                  
                  
                  
                  	
                     
                     
                     Performance
                        of project team members against expectations.

                     
                     

                  
                  

               
               
               
               Metrics must be quantified
                  (even when difficult to do so) so that they can be compared to control
                  thresholds. Specific quantified measures may include

               
               
               
               
                  
                  
                  	
                     
                     
                     Morale and engagement
                        of the project team

                     
                     

                  
                  
                  
                  	
                     
                     
                     Component
                        delivery or milestone completion rates

                     
                     

                  
                  
                  
                  	
                     
                     
                     Date
                        of initial benefit realization for subprocesses compared to targeted
                        date

                     
                     

                  
                  
                  
                  	
                     
                     
                     Value
                        of incremental benefits to date (for example, hours saved, profit
                        or market share increases, productivity improvements realized)

                     
                     

                  
                  
                  
                  	
                     
                     
                     Program
                        and/or subprocess costs to date

                     
                     

                  
                  
                  
                  	
                     
                     
                     Communication
                        timeliness

                     
                     

                  
                  
                  
                  	
                     
                     
                     Team
                        morale/commitment (often quantified via survey)

                     
                     

                  
                  

               
               
               
               
                  
                  Determining Measurement Processes

                  
                  
                  
                  
                  
                  
                     
                     Of course, part of the process of goal
                     definition and metric selection is determining how these metrics
                     will be monitored. Metrics review meetings may take place frequently
                     for subprocesses so that issues can be identified quickly and escalated
                     as necessary, with higher-level reviews scheduled on a less-frequent
                     though still regular schedule. Other methods include the use of
                     dashboards to increase visibility across the project and to key
                     stakeholders and assigning oversight and monitoring responsibilities
                     to specific members of the project team.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Define Goals
               with Iterative Process

            
            
            
            
            
               
               
               
               
               
                  The goals for project
                  performance should be defined through iterative processes. For example,
                  a project team could decide, during the initial meetings, to set
                  a goal regarding communication timeliness as follows:

               
               
               
               
                  
                  Provide
                     an email update to key stakeholders every Thursday that summarizes overall
                     progress and includes subprocess-specific updates.

                  

               
               
               
               It would be easy to
                  quantify success for this goal; it is clear and specific. However, early
                  in the process, the team may not understand the expectations of
                  key stakeholders, or they may not understand the speed of progress
                  of project tasks, which may move slowly enough that weekly updates
                  are unnecessary. Setting this goal early and not revisiting it creates
                  the risk that the measure is not actually valuable.

               
               
               
               Instead, it is wise
                  to start with metrics based on high-level goals for the project
                  and work to refine them to be more specific—and more valuable—as
                  the process continues. Ultimately, goals should be aggressive but
                  achievable, with specific plans on how they will be accomplished.

               
               

            
            
         
         
   
      
         
         
         
         Topic
            5: Craft Messaging Content

         
         
         
            
            
            Here we discuss how
               to frame the communication surrounding the project and how to actually
               present the business case to leadership.

            
            

         
         
         
         
         
            
            
            Communicate the
               Need and Future State of Success

            
            
            
            
            
               
               
               
               
               
                  To this point, everything
                  in the business case development process is ready to be used to
                  communicate the need for the transformation project. However, all
                  of the supporting information identified and collected to this point
                  must still be assembled and presented persuasively.

               
               
               
               Partnering with marketing
                  stakeholders may be beneficial. In order to market the business
                  case effectively, the target audience for the business case must
                  be identified and understood. A small sampling of the criteria or
                  questions that should be considered with regard to decision makers
                  include the following:

               
               
               
               
                  
                  
                  	
                     
                     
                     
                        What do they value,
                        and what presentation types or communication styles are they receptive
                        to?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Are
                        they risk-averse or aggressive?

                     
                     

                  
                  
                  
                  	
                     
                     
                     What
                        is the climate of the organization and marketplace, and how does
                        this affect the positioning of the business case? For example, when
                        the organization is less successful, leadership may be more receptive
                        to efficiency and cost reduction–based rationales. During times
                        of high success, leadership may be more swayed by an argument to
                        take the opportunity to be aggressive and strengthen the organization’s
                        position.

                     
                     

                  
                  
                  
                  	
                     
                     
                     Are
                        there supportive stakeholders who have a strong relationship with
                        the decision makers and can help present the case or otherwise help
                        influence them?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Do
                        decision makers have areas of interest within the organization that
                        they consistently focus on? If so, what (if any) ways can you highlight
                        linkages between the supply chain transformation project and that
                        business area?

                     
                     

                  
                  
                  
                  	
                     
                     
                     Does
                        someone in the decision-making group (or who has contact with or
                        advises them) stand to lose something (for example, power, authority,
                        responsibility) or have other reasons to oppose the project?

                     
                     

                  
                  

               
               
               
               Ultimately, the business
                  case should help achieve the vision and goals of both the supply
                  chain operation and the organization itself. Work to establish buy-in
                  as well as strong supportive links between the transformation project
                  and the supply chain vision and between the supply chain vision
                  and the organizational vision.

               
               
               
               After considering these
                  and other aspects, the presentation should be carefully constructed
                  and tailored and thoroughly rehearsed. Work to paint a clear picture
                  of the future, post-transformation state of the organization using
                  the estimates and projections you have developed.

               
               
               
               Prepare responses to
                  expected questions or counterarguments and identify what, if any,
                  parts of the project could be left aside if the decision-making
                  team is unwilling to meet the total resource commitment necessary
                  for the entire project. Note that depending on the presentation
                  format (group, individual, or to a series of individuals), the questions
                  that will appear may vary.

               
               

            
            
         
         
         
         
            
            
            Present the
               Business Case, Follow Up, and Take Next Steps

            
            
            
            
            
               
               
               
               
               
                  Once you have prepared
                  your presentation and sufficiently rehearsed it, it is time to formally
                  present the business case. Do so during a scheduled meeting in an environment
                  conducive to presentation and discussion. Allow time for questions
                  and discussion. Maintain professionalism whether the project is
                  approved or denied or if the final approval is yet to be determined.

               
               
               
               Be sure to follow up
                  on whether the project was approved or denied. If denied, examine
                  why that decision was rendered. If possible, gather feedback from
                  the decision makers. Decide if you are able to revise the business
                  case and project plan to satisfy their concerns while still returning
                  value or if the initiative should be scrapped and revisited down
                  the line. If approved, launch the project promptly, finalizing assignments
                  and resource plans and initializing the project teams and kicking
                  off formal processes. Communicate and report the status of the project
                  throughout this process.

               
               
               
               
                  The project steps that follow approval feature
                  iterations of many of the same concepts that were used when identifying
                  the project initially and developing the business case. It is important
                  to contextualize the importance of these iterations. They serve
                  to specify, refine, and target the information that was initially
                  generated and approved (leaving aside any disapproved ideas), taking
                  information from the high level set out during initial planning
                  to the very detailed information that is necessary at tactical levels.
                  This also serves to highlight other ways in which a given task can
                  be completed due to unexpected, uncontrollable, or suboptimal conditions
                  that may need to be dealt with or to meet legal, regulatory, or
                  organizational governance-driven requirements.

               
               

            
            
         
         
   
      
         
         
         
         Section G: Perform
            Post-Approval Tasks

         
         
         
         
            
            
            
            
            
               After completing this section,
                  students will be able to
               

            
            
            
            
               
               
               	
                  
                  
                  Assemble and complete the project
                     portfolio

                  
                  

               
               
               
               	
                  
                  
                  Use various tools to expand on
                     brainstorming processes

                  
                  

               
               
               
               	
                  
                  
                  Work around identified resource
                     constraints

                  
                  

               
               
               
               	
                  
                  
                  Select a team for conducting the
                     project work

                  
                  

               
               
               
               	
                  
                  
                  Refine the business case based on new
                     information as it becomes available

                  
                  

               
               
               
               	
                  
                  
                  Create a portfolio management
                     plan.

                  
                  

               
               

            
            
            
            This section starts with a discussion of
               assembling the project portfolio. We then discuss the validation of costs and
               schedules and the selection of the project team, followed by how to refine the
               business case. We close with a discussion of portfolio governance strategies.

            
            

         
         
         
         
   
      
         
         
         
         Topic
            1: Assemble Project Portfolio

         
         
         
            
            
            Here we discuss creating
               the project portfolio scope statement, analyzing selected metrics
               and identifying any gaps, and the use of various tools to expand
               on brainstorming processes.

            
            

         
         
         
         
         
            
            
            Project Portfolio
               Scope

            
            
            
            
            
               
               
               
               
               
                  
                  Following the approval
                  of the business case, the actual execution of the project begins with
                  the summation and analysis of the business context in which the
                  project is operating and the project direction, goals, and framework
                  in a project scope statement.

               
               
               
               
                  
                  This
                  statement will describe all benefits that the program is expected
                  to deliver, which will also be categorized into a work breakdown
                  structure. The work breakdown structure is a catalog of all benefits
                  expected to be delivered across the entire project, broken down
                  into a hierarchical structure where benefits from subprocesses are rolled
                  up into associated higher levels. This allows a clear view of how
                  each planned subprocess supports the overall objectives of the project,
                  down to whatever level the project manager seeks to control the
                  project at.

               
               
               
               It is important to note that this scope
                  document will be used in the future to prevent scope creep, so this
                  document must be comprehensive. Moving through project work, if
                  a potential activity is considered for completion based on unexpected
                  issues or unforeseen events and it does not work to provide a benefit
                  that is described in the scope document, it should be considered
                  out of scope and not pursued—that is, unless the changes are significant
                  enough to warrant a scope change for the project. To account for
                  these situations, a process should outlined to make changes to the
                  scope of the project, when they are necessary, and communicate them
                  to the project team.

               
               
               
               The work breakdown
                  structure includes other project documentation, such as

               
               
               
               
                  
                  
                  	
                     
                     
                     Project plans

                     
                     

                  
                  
                  
                  	
                     
                     
                     Processes
                        and procedures

                     
                     

                  
                  
                  
                  	
                     
                     
                     Work
                        standards

                     
                     

                  
                  
                  
                  	
                     
                     
                     Major
                        milestones

                     
                     

                  
                  
                  
                  	
                     
                     
                     Deliverables.

                     
                     

                  
                  

               
               
               
               As mentioned above,
                  this details the level at which the project manager will control project
                  functions and tasks. It also forms the basis necessary for schedule
                  refinement into realistic task/subprocess schedules and cost estimates.
                  Refining these plans into realistic task/subprocesses is important,
                  because this creates the foundation at which metric observation
                  and tracking can occur to highlight issues before they cause major effects
                  at later project stages.

               
               

            
            
         
         
         
         
            
            
            Perform a Detailed
               Analysis of Metrics and Gaps

            
            
            
            
            
               
               
               
               
               
                  Another defect analysis for metrics should be
                  undertaken whereby teams define what would be considered a failure
                  based on metrics identified and associated with approved project
                  tasks and goals and in what areas and levels these metrics may be used
                  (and how to capture/create that segmentation). These performance
                  levels can then be used to set up analytical tools (Pareto, run,
                  and control charts; histograms, etc.,) which automatically use the
                  data as they are captured to run an analysis and highlight issues
                  that are occurring and why they may be occurring.

               
               
               
               
                  This analysis should also highlight where
                  metrics have been identified that are not useful or are somehow
                  faulty themselves. This is crucial, as ongoing metric defect analysis
                  during the project will be used to highlight when the project is
                  failing to meet expectations or requirements, based on the parameters
                  defined at this point.

               
               
               
               It is also important to consider where there
                  are coverage gaps based on identified metrics and determine appropriate
                  metrics to alleviate those gaps.

               
               

            
            
         
         
         
         
            
            
            Tools to Expand
               on Brainstorming/Planning Processes

            
            
            
            
            
               
               
               
               
               
                  
                  
                  Brainstorming
                  should again be conducted at this stage, also targeted toward the project
                  goals and tasks that have been approved and their processes and requirements.

               
               
               
               We will now discuss
                  several specific tools that can help expand upon brainstorming and
                  planning processes. All of the techniques we will discuss are root
                  cause analysis techniques leading to problem solving and improvement
                  in any processes.

               
               
               
               
                  
                  Nominal Group
                     Technique

                  
                  
                  
                  
                  
                     A tool related to brainstorming is the nominal
                        group technique
                     , defined in the ASCM Supply Chain Dictionary as follows:

                  
                  
                  
                  
                     
                     A technique, similar to brainstorming, used by teams to
                        generate ideas about a particular subject. Team members are asked to silently come
                        up with as many
                        ideas as possible and write them down. Each member is then asked to share one idea,
                        which is
                        recorded. After all the ideas are recorded, they are discussed and prioritized by
                        the group.

                     

                  
                  
               
               
               
               
                  
                  Mind Mapping

                  
                  
                  
                  
                  
                     
                     
                     Mind mapping
                     is somewhat akin to brainstorming, but it uses graphical depictions
                     of linkages and relationships between items. It is useful for isolating
                     the categories of a main idea and focusing on everything included
                     in, related to, or necessary for the lower-level items at the same
                     time. A simplified example of mind mapping for associated concepts,
                     requirements, and benefits/drawbacks for various supply chain warehousing
                     considerations is shown in Exhibit 2-59.

                  
                  
                  
                  
                     Exhibit 2-59: Mind Mapping Example[image: ../images/CTSCgraphic2g-03.png]
                  
                  
                  
                  
                  Best
                     practices for the use of mind mapping include the following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Use concise language.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Write
                           clearly.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Use
                           colors to differentiate ideas and levels.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Use
                           symbols or graphics to differentiate ideas and levels.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Identify
                           links across different areas of the mind map.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Limit
                           first-level ideas to six or seven unique concepts for clarity.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Rich Pictures

                  
                  
                  
                  
                  
                     Rich pictures are similar to mind mapping, but
                     they use images and keywords to plot information about complex systems
                     to promote problem solving and creativity. To create these benefits,
                     subjective concepts and descriptors should be included. Rich pictures
                     can make use of keywords, symbols, and sketches, with connections
                     depicted where identified.

                  
                  
                  
                  Best practices include the following:

                  
                  
                  
                  
                     
                     
                     	
                        
                        
                        Use in situations
                           in which structures and processes are unclear/undefined.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Avoid
                           too much writing/commentary, using only when necessary.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Avoid
                           respecting/relying on preconceived systems and organizations, as
                           an unseen malfunction within these may cause problems if it is assumed
                           that these systems are adhered to in practice.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Include
                           social roles and expected behaviors from individuals playing a part
                           in the graphic.

                        
                        

                     
                     
                     
                     	
                        
                        
                        Include
                           yourself (or your project team/project) in the picture to highlight
                           the relationships and roles you play in the system being examined.

                        
                        

                     
                     

                  
                  
               
               
               
               
                  
                  Affinity Diagram

                  
                  
                  
                  
                  
                     
                     
                     An affinity
                     diagram is a tool for employees striving to solve a particular issue
                     to help them in organizing a large number of brainstormed ideas.
                     Participants in the brainstorming session provide anonymous ideas
                     and suggestions, and, based on the number of them that relate to
                     each topic, the group can get a sense of the seriousness of the
                     issue. It begins with a discussion leader presenting the topic or
                     problem, which the employees then brainstorm about, recording each
                     idea on a slip of paper or index card. The ideas are then posted
                     in one place and the group determines how to group them by category
                     or theme.

                  
                  
                  
                  As seen
                     in Exhibit 2-60,
                     each group of ideas is then given a descriptive title that encompasses
                     the ideas below it. In this case, the challenge was trying to identify causes
                     of product recall for a manufacturer. The group generated causes
                     that fell into six broad categories: inspection, customer feedback,
                     product materials, frequency, costs, and return processes.

                  
                  
                  
                  
                     Exhibit 2-60: Affinity Diagram[image: ../images/CTSCgraphic2g-02.png]
                  
                  
                  
                  
                  This
                     tool can provide new and more comprehensive insights into an issue
                     that can then become a project. Other tools can be used to further
                     investigate each category.

                  
                  
               
               
               
               
                  
                  Cause-and-Effect Diagrams

                  
                  
                  
                  
                  
                  
                  
                     
                     
                     
                     
                     A
                     cause-and-effect diagram can be used to determine where to target
                     improvements in a transformation project because it provides a comprehensive
                     analysis of the potential root causes of an issue.

                  
                  
                  
                  
                     
                     
                     
                        Definition/Description
                        

                     
                     
                     
                     
                        The ASCM Supply Chain Dictionary defines the
                        cause-and-effect diagram and a synonym, fishbone analysis, as follows.

                     
                     
                     
                     
                        
                        
                           Cause-and-effect diagram
                           : A tool for analyzing process
                           dispersion. It is also referred to as the Ishikawa diagram (because
                           Kaoru Ishikawa developed it) and the fishbone diagram (because the
                           complete diagram resembles a fish skeleton). The diagram illustrates
                           the main causes and sub-causes leading to an effect (symptom). The
                           cause-and-effect diagram is one of the seven tools of quality.

                        
                        
                           Fishbone
                              analysis
                           : A technique
                           to organize the elements of a problem or situation to aid in the
                           determination of the causes of the problem or situation. The analysis relates
                           the effect of the environment to the several possible sources of
                           the problem.

                        

                     
                     
                     
                     This
                        tool diagrams causes for a quality problem, starting with the effect
                        and then identifying all possible causes for the effect.

                     
                     
                  
                  
                  
                     
                     
                     
                        Use
                        

                     
                     
                     
                     The purpose of the diagram
                        is to brainstorm possible root causes of a symptom. The cause-and-effect
                        diagram supports analysis of how to solve a problem or capture an opportunity
                        and focus on ways to improve processes.

                     
                     
                     
                     
                        
                        The five whys approach can be used
                        in combination with the cause-and-effect diagram in order to expand
                        each cause. This approach is defined as follows in the Dictionary:

                     
                     
                     
                     
                        
                        A
                           common practice in total quality management that involves asking
                           “why” five times when confronted with a problem. By the time the
                           answer to the fifth why is found, the ultimate cause of the problem
                           is identified.

                        

                     
                     
                  
                  
                  
                     
                     
                     
                        Example
                        

                     
                     
                     
                     
                        Exhibit 2-61 shows
                        an example of a cause-and-effect diagram. In this case, the symptom being
                        investigated is freight claim returns related to poor packaging,
                        which have resulted in damaged product being received.

                     
                     
                     
                     
                        Exhibit 2-61: Cause-and-Effect Diagram[image: ../images/CTSCgraphic2g-01.png]
                     
                     
                     
                     
                     The first thing
                        to do when constructing a cause-and-effect diagram is to list the symptom
                        at the “head” of the fish. Then the “skeleton” is created by adding
                        a line from the symptom and six main “bones.” These are the categories
                        of causes to explore, and the following are commonly used because
                        they are fairly comprehensive in terms of the possible sources of
                        variation in a process. (Note that the examples included in parentheses
                        below are possible sources of manufacturing variation.)

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Environment (dust,
                              temperature changes, humidity, lighting)

                           
                           

                        
                        
                        
                        	
                           
                           
                           People
                              (operator training, level of experience)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Materials
                              (poor-quality or highly variable materials)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Measurement
                              (miscalibrated tools giving the wrong result; the wrong things being measured)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Methods
                              (flawed process steps or flow between steps)

                           
                           

                        
                        
                        
                        	
                           
                           
                           Machine
                              (poorly maintained equipment or the wrong equipment)

                           
                           

                        
                        

                     
                     
                     
                     Next, brainstorming
                        participants add potential root causes under the appropriate categories,
                        perhaps adding subsets of these smaller “bones” as needed. Participants keep
                        going until all potential causes have been listed. The use of the
                        categories helps ensure that participants are thorough. Since this
                        is a brainstorming exercise, there are no bad ideas. Its purpose
                        is to be innovative, so the chart can be as simple or as complex
                        as needed to list all potential causes.

                     
                     
                     
                     Once all potential causes have been listed,
                        the next step is to narrow the list down to just those items that
                        the group agrees are the most likely root causes—or are at least worth
                        exploring further. There may be more than one root cause. Continuous improvement
                        efforts can then be directed to those areas.

                     
                     
                  
               
               
               
               
                  
                  5W2H Framework

                  
                  
                  
                  
                  
                     Similar to the five
                     whys is another questioning framework: 5W2H. This stands for using
                     the 5 Ws (who, what, when, where, and why) along with two Hs (how
                     or how much) to better understand the entire situation being analyzed.
                     5W2H is useful for fully analyzing ingrained processes and highlighting
                     built-in assumptions (such as customer desires or needs) that are
                     not accurate or may cause difficulties if not accounted for.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic
            2: Validate Costs, Schedules, Resources, and KPIs

         
         
         
            
            
            Here we discuss how to
               validate initial cost estimates and customer service commitments
               and how to evaluate and select the right project team members. We then
               discuss auditing the transformation project.

            
            

         
         
         
         
         
            
            
            Validate Financial
               and Customer Service Commitments

            
            
            
            
            
               
               
               
               
               
                  
                  
                  
                  
                  
                  Following the approval
                  of the project, it is important to revalidate previously identified
                  costs (to determine whether they are actually necessary) and initial commitments
                  (to determine whether given project goals are possible). This is
                  because portions of the project may not have been approved, or the
                  project may have been approved but with fewer resources than were
                  asked for. Any project goals must fit within the overall constraints
                  allocated to the project with regard to personnel, capital, or expense.

               
               
               
               This must happen regardless
                  of what the project approach is. When necessary, it is possible
                  to ask for additional resources, but these additional requests must
                  be justified. When constraints do not allow all goals to be achieved,
                  prioritization must take place. Through this process, important
                  goals of the transformation project are identified and fit within
                  constraints, leaving lower-priority goals aside.

               
               
               
               Individual projects that are identified
                  as components of the supply chain transformation portfolio must
                  be based not only on how they individually support the achievement
                  of goals but also on how they collectively work to do so (for example,
                  if two projects together will achieve a greater effect than the
                  sum of their independent outputs).

               
               
               
               The projects’ anticipated
                  effect must be balanced against their resource consumption and the
                  likelihood of success. As with initial ROI calculations, this analysis
                  step may be well served by including a member of the finance team
                  and other cross-functional partners.

               
               
               
               Due to the likelihood of change during the
                  project execution, it is important to regularly reevaluate prioritization
                  decisions.

               
               
               
               
                  
                  Working Around Resource Constraints

                  
                  
                  
                  
                  
                     During this
                     step, it is likely that there will be planned tasks that exceed
                     the available resources for them. This may happen for many reasons.
                     Organizational leadership is often reluctant to add headcount, even
                     when it is anticipated that doing so will increase ROI and improve
                     profits. The timing of finance availability also may be an issue;
                     an organization may have the ability to support a supply chain transformation project
                     overall but not have the ability to provide all of the necessary
                     funding for the initial stages of the project up front.

                  
                  
                  
                  When this happens, it is important to negotiate
                     where possible to garner additional resources. Start by working
                     to explain and reinforce to leadership the potential negative outcome
                     associated with under-resourcing a project. If they still do not approve,
                     attempt to find a middle ground between what you are asking and
                     what they are initially willing to provide, and share how that level
                     of support can lead to tangible and worthwhile improvements in the
                     project’s ability to meet its goals.

                  
                  
                  
                  Using whatever resources are given, prioritize
                     the resource allocation based on the effects of the resource reduction
                     on each given project task. If one under-resourced project is more
                     likely to fail than another (or to underperform compared to projections),
                     it should receive priority when allocating resources. However, be mindful
                     of situations where the success level attained by one project is
                     dependent on another; reducing resource allocation for a foundational
                     project area may cause other significant effects later on in the
                     project.

                  
                  
                  
                  Based on
                     these changes and their anticipated effects, the anticipated benefits
                     provided by the transformation project can be updated. They can
                     then be compared again to strategic goals, benchmarks, and other
                     metrics to ensure that the project will still provide an acceptable
                     overall outcome.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Evaluate and
               Select People and Solutions

            
            
            
            
            
               
               
               
               
               
                  
                  
                  The selection of the
                  project team is crucial. The team must not only possess the required
                  quantities of any identified competencies or skills but must also
                  work well together from a personality standpoint. It is highly important
                  that they are engaged with the organization and supply chain and
                  buy into the supply chain strategy and the purpose of the transformation
                  project.

               
               
               
               Determining fit or capabilities as part
                  of a project team may be difficult. When possible, review the individuals’
                  project and work history to determine their previous levels of performance.
                  It can be beneficial to increase the diversity of team members as
                  well, along lines such as age, race, and gender, to increase the
                  ability of the team to consider alternate perspectives.

               
               
               
               Using a detailed organizational
                  chart that captures each potential or selected team member’s skills,
                  duties, and other key details will help in selecting a strong team
                  and finding commonalities between team members for use in team building.
                  This can be updated throughout the project as team members acquire
                  or display new skills or the team content changes.

               
               
               
               Additionally, a skills
                  and training matrix may be used to categorize candidates for the team
                  and identify training gaps that may be addressed for a candidate
                  to reach the next level of seniority or skill. Exhibit 2-62 shares
                  one example of such a matrix, as featured in the SCOR materials.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 2-62: Skills and Training Matrix
                        
                        
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Employee

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Current position
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                                    profile
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               If the project is fortunate
                  enough to be able to choose from a number of well-qualified candidates
                  for the project team, a top-down selection method may be used. Candidates
                  are tested to assess qualities and/or ratings are given to candidates
                  across multiple areas (for example, experience, skills, competencies,
                  availability, etc.). The ratings are then totaled to rank the candidates
                  against each other quantitatively, and team members are selected,
                  beginning with the highest scoring candidate and working down until
                  the team is full.

               
               
               
               When siloing or other
                  cultural issues present difficulties in assembling a team, it may be
                  worthwhile to implement or adjust incentives that reward individuals
                  and departments for working in cross-functional teams. Additionally,
                  it is important to proactively identify candidates for the project
                  teams (or open positions up for candidates to volunteer) to ensure
                  that the correct skills mix is being used and managers are not just
                  offloading their team members to the project team because the individuals
                  are available or because they are problematic.

               
               
               
               If the available personnel
                  do not meet the needs of the project, the project may be tailored
                  to take better suit the available skill sets, or training may be
                  provided to the team to fill holes. Bringing in help from external
                  sources (such as contract workers) may also be considered.

               
               
               
               A supply chain transformation
                  process will undoubtedly feature supply chain experts on the team.
                  However, depending on the skill sets required, members of the team from
                  other functional areas may have limited or no supply chain expertise.
                  It is important in these situations to help inexperienced team members
                  become oriented to the supply chain and the basics of how it functions,
                  including how various choices will have effects on the overall performance
                  of both the supply chain and the business overall.

               
               
               
               Simulation-based learning can be used to
                  illustrate cause-and-effect relationships in the supply chain and
                  help team members understand the dynamics. As an added bonus, this
                  can help with team cohesion by providing the opportunity for team members
                  that are experienced with supply chain concepts to share that experience and
                  lead exercises, building trust and interpersonal rapport.

               
               

            
            
         
         
         
         
            
            
            Auditing

            
            
            
            
            
               
               
               
               
               
                  In order to monitor the progress of the
                  project, auditing and assessment tools must be set up during the
                  project initiation phases.

               
               
               
               The program should
                  have a defined audit scope (the limits and boundaries of the audit process),
                  audit criteria (the processes and standards that will be used to
                  validate project performance), and specific assigned roles and responsibilities
                  supporting the project auditing program.

               
               
               
               If possible, an audit
                  team that is separate from the project team should be set up. Project
                  auditing should begin early, with audits continuing through project
                  work. Optimally, audits will be completed just prior to the completion
                  of project phases or the attainment of identified milestones.

               
               

            
            
         
         
         
         
            
            
            Select Consulting
               Partners and Supply Chain Business Outsourcing Partners

            
            
            
            
            
               
               
               
               
               
                  
                  
                  If an organization
                  decides to explore the use of consultants to assist with a transformation
                  project, a variety of pros and cons should be weighed, as described
                  in Exhibit 2-63.

               
               
               
               
                  
                  
                  

                  
                  
                  
                  
                  
                     
                     
                        
                        Exhibit 2-63: Pros and Cons of Using Consultants
                        
                        
                           
                           
                           
                           
                           
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 Pros

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 Cons

                                 
                                 
                              
                              

                           
                           
                        
                        
                        
                           
                           
                           
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       Addresses labor
                                          availability constraints.

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Potential
                                          addition of missing best-practice expertise.

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Expertise
                                          leads to increased efficiency.

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Energy
                                          injection into project.

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Outside
                                          perspectives may generate additional insight with regard to current
                                          processes and ideas.

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       May
                                          have ability to sway decision makers toward an outcome that will
                                          benefit the project.

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              
                              
                              	
                                 
                                 
                                 
                                    
                                    
                                    	
                                       
                                       
                                       More
                                          expensive than equivalent labor time from internal sources.

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       May
                                          be difficult to find consultants who have supply-chain-specific
                                          knowledge.

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Consultants
                                          require training and time to familiarize themselves with the specifics
                                          of the business.

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       If
                                          the transformation project is seen as being driven by the external
                                          consultants, implementation may suffer.

                                       
                                       

                                    
                                    
                                    
                                    	
                                       
                                       
                                       Consultants
                                          may attempt to push for additional projects or assignments, leading
                                          to scope creep.

                                       
                                       

                                    
                                    

                                 
                                 
                              
                              

                           
                           
                        

                     

                  
                  

               
               
               
                  When determining to
                  contract consultants or other outside services, it is important
                  to fully consider all aspects of the decision to do so. This includes
                  analysis of alternatives. Many consulting services are available
                  and may be able to meet the various needs that are identified by
                  the project team, in part or in full, and at different costs. Due
                  to the expense involved, it is important to examine multiple options.

               
               

            
            
         
         
   
      
         
         
         
         Topic
            3: Refine Supply Chain Transformation Business Case

         
         
         
            
            
            Here we discuss how to
               further refine the business case as new iterations on metrics, costs,
               and goals change the anticipated ROI for the project.

            
            

         
         
         
         
         
            
            
            Refining the Business
               Case

            
            
            
            
            
               
               
               
               
               
                  The business case that
                  was presented and approved should be updated as the project moves
                  through its initial work. This is done to record accurate information
                  on how the project will deliver its intended benefits as information
                  is planned in increasing detail and circumstances change surrounding
                  the project. This may be a requirement to gain authorization to
                  initiate the initial steps of the project, depending on what was approved
                  during the initial business case presentation.

               
               
               
               Additionally, if the
                  financial situation of the organization unexpectedly changes, previously
                  pledged support (financial, capital, or labor) may become at risk.
                  Being able to quickly and accurately supply updated and increasingly
                  detailed information with regard to the benefits the project will
                  provide may help the project survive budget cuts that threaten its
                  completion.

               
               
               
               This includes continued
                  refinement of selected value drivers (along with other newly identified
                  value drivers that have emerged following the approval of the business case)
                  and the subsequent refinement of the business value proposition.

               
               
               
               
                  
                  Reassessing Financial Value of Supply
                     Chain Improvements

                  
                  
                  
                  
                  
                     
                     
                     As is the case with the
                     other elements of the business case, it is important to continually
                     reassess projections with regard to quantified financial benefits
                     that the supply chain transformation will provide.

                  
                  
                  
                  However, this task takes on additional
                     importance where supply chain transformation projects begin securing
                     or creating value on an incremental basis as milestones are reached.
                     As the project continues to progress, these initial returns can
                     be used to validate initial projections and make a stronger argument
                     for continued investment in the project (if the value created is
                     greater than was projected).

                  
                  
               
               
               
               
                  
                  Analysis of Alternatives

                  
                  
                  
                  
                  
                     Not only is the concept of analysis of
                     alternatives important when selecting suppliers (for example, consultants
                     or software) following the initial approval of the business case;
                     it may be a contractual obligation in some circumstances. With any
                     contract that is pursued, this process should take place for cost
                     and functionality reasons, but it is also important to ensure that
                     any other firm requirements for the process are met as well.

                  
                  
               
               

            
            
         
         
   
      
         
         
         
         Topic
            4: Establish and Align Portfolio Governance and Draft Execution
            Plans

         
         
         
            
            
            Here we discuss the
               use of a portfolio management plan and the establishment of oversight
               mechanisms for the project. We then touch on ensuring that proper
               funding has been secured and the final setting of the schedule and
               milestones.

            
            

         
         
         
         
         
            
            
            Portfolio Management
               Plans and Definition

            
            
            
            
            
               
               
               
               
               
                  
                  Portfolio Management Plan

                  
                  
                  
                  
                  
                     Following the approval of the business
                     case, the portfolio management plan should be documented. It may
                     cover content on the following topics.

                  
                  
                  
                  
                     
                     
                     
                        
                        Governance
                        

                     
                     
                     
                     
                     This area focuses on the creation of tailored
                        management strategies that fit the transformation project and the
                        organization. It records who has been granted decision-making authority
                        as well as other specific responsibilities that have been assigned
                        to given individuals. It also records any necessary rules and protocols
                        that are determined to govern the process as it moves forward.

                     
                     
                  
                  
                  
                     
                     
                     
                        
                        Oversight
                        

                     
                     
                     
                     
                     This includes information about any entity
                        in the organization (such as a project management office) that may
                        provide support, resources, or oversight to the project in accordance
                        with organizational structures and policies. The manner in which
                        this resource will be used should be recorded here.

                     
                     
                  
                  
                  
                     
                     
                     
                        
                        Change Management
                        

                     
                     
                     
                     
                     This area may cover either how the project
                        will identify, communicate, and respond to changes at the strategic
                        level of the organization, how the project will manage the approval
                        process for scope, requirements, and funding, or both.

                     
                     
                     
                     By having a process
                        to react to major strategic changes, the project is more likely
                        to survive major changes that affect its goals or direction and/or
                        the resources available to it.

                     
                     
                     
                     Generating a process to manage the approval
                        of changes to scope, requirements, and funding helps ensure that
                        any identified or proposed changes are properly considered and aligned
                        to the strategic goals of the organization and are properly approved
                        and communicated.

                     
                     
                  
                  
                  
                     
                     
                     
                        Balance and Dependency Management
                        

                     
                     
                     
                     This area describes how resources will
                        be allocated between multiple project areas to support continued
                        progress toward project goals, including how to account for project areas
                        that are dependent on another project area’s output.

                     
                     
                  
                  
                  
                     
                     
                     
                        Prioritization
                        

                     
                     
                     
                     This area will discuss
                        ongoing processes surrounding prioritization. Prioritization should
                        be undertaken on a regular basis, such as quarterly. Selected prioritization methods
                        may also be spelled out here, including specific use of criteria
                        models or accepted criteria to score against.

                     
                     
                  
                  
                  
                     
                     
                     
                        Other Areas
                        

                     
                     
                     
                     Additional areas that may be addressed
                        include

                     
                     
                     
                     
                        
                        
                        	
                           
                           
                           Communication

                           
                           

                        
                        
                        
                        	
                           
                           
                           Risk
                              management

                           
                           

                        
                        
                        
                        	
                           
                           
                           Procurement

                           
                           

                        
                        
                        
                        	
                           
                           
                           Regulatory
                              and legal compliance.

                           
                           

                        
                        

                     
                     
                  
               
               
               
               
                  
                  Defining the Portfolio

                  
                  
                  
                  
                  
                     At this point, the project portfolio
                     should be defined (or redefined), which involves the creation of
                     an updated list of component projects that have been identified, categorized,
                     and scored/ranked. This process includes only projects that support approved
                     transformation goals and tasks and sets the foundation for future assessment
                     and prioritization of the overall transformation project.

                  
                  
                  
                  Component projects
                     should be categorized by shared common goals, and the information
                     should feature summaries of all relevant information (qualitative
                     or quantitative). This optimization ensures that all selected component
                     projects are correctly aligned to transformation project goals and
                     that, where constraints are encountered, the most important component
                     projects are supported.

                  
                  
               
               

            
            
         
         
         
         
            
            
            Establish Oversight
               Mechanisms and Frequencies

            
            
            
            
            
               
               
               
               
               
                  
                  Oversight mechanisms (governance and control)
                  must be developed and agreed upon by key stakeholders to the process.
                  These help ensure that the transformation project is running consistently
                  and efficiently. Overall governance is usually ultimately the purview
                  of a defined decision-making body external to the project, often
                  in the form of the transformation team steering committee. Governance
                  at the functional/tactical level is achieved through oversight and
                  actions of the project manager and the team that is responsible
                  for project outcomes.

               
               
               
               A governance plan must
                  be developed. This document will contain the specific processes
                  and practices that are implemented along with information about governance
                  structures and responsibilities. The plan will contain planned meeting activities
                  and checkpoints for governance along with initiation and closure
                  criteria for project areas and milestone tasks.

               
               

            
            
         
         
         
         
            
            
            Ensure Proper
               Funding, Support, and Oversight Over Project Management and Risk
               Management

            
            
            
            
            
               
               
               
               
               
                  Processes must also be set
                  to ensure that the project is appropriately monitored for issues
                  that arise and threaten progress. This should be done on a weekly
                  basis. It should involve examining concerns with funding/resourcing,
                  task barriers, and struggling team members/teams. Tracking may be
                  implemented that uses color-coded systems or other easy-to-monitor
                  status indicators. Note that it is important to support struggling
                  teams and team members and not punish them lest the individuals and
                  teams do not feel they have the ability to openly relay their struggles
                  and why they are encountering them.

               
               
               
               A quick way to promote
                  consistent progress reporting is through a series of questions to
                  be answered honestly:

               
               
               
               
                  
                  
                  	
                     
                     
                     What work was done
                        last week?

                     
                     

                  
                  
                  
                  	
                     
                     
                     What
                        work has been completed against the plan (e.g., year-to-date progress)?

                     
                     

                  
                  
                  
                  	
                     
                     
                     What
                        work is planned for the coming week?

                     
                     

                  
                  
                  
                  	
                     
                     
                     What
                        issues are impeding progress?

                     
                     

                  
                  

               
               
               
               Another method is to examine the deliverables
                  and accomplishments that have been completed. If the project is
                  not delivering intended outputs at appropriate levels, additional
                  resources and support may be provided.

               
               
               
               Processes for consistent
                  operation of risk management functions must also be set up. These
                  may be done at different cadences depending on the risk management
                  tasks indicated and the pace of the project work.

               
               

            
            
         
         
         
         
            
            
            Set Key Steps,
               Milestones, and Time Line

            
            
            
            
            
               
               
               
               
               
                  
                  The project steps,
                  key milestones, and overall time line must also be iterated from
                  the initial business plan. A detailed schedule should be developed,
                  in as much detail as possible—down to individual project action
                  steps, when possible. (This will, of course, require continued iteration
                  and updating throughout the project.) Note that scheduling is distinct
                  from planning (and thus schedules are distinct from project road maps).
                  Planning and road maps have a broader focus on major events, work breakdown
                  structures, and other supporting materials.

               
               
               
               
                  The schedule
                  should incorporate measurement and validation processes to ensure that the project
                  stays on track
                  with regard to both budget and timing. Scheduling may use a Gantt
                     chart for visualization and interpretation purposes. Gantt charts are defined in the ASCM Supply Chain Dictionary as follows:

               
               
               
               
                  
                  The
                     earliest and best-known type of planning and control chart. It is
                     especially designed to show graphically the relationship between
                     planned performance and actual performance over time. The Gantt
                     chart is named after its originator, Henry L. Gantt, and is used
                     for (1) machine loading, in which one horizontal line is used to represent
                     capacity and another to represent load against that capacity, or
                     (2) monitoring job progress, in which one horizontal line represents
                     the production schedule and another parallel line represents the
                     actual progress of the job against the schedule in time.

                  

               
               
               
               An example of a Gantt chart is shown in Exhibit 2-64.

               
               
               
               
                  Exhibit 2-64: Sample Gantt Chart[image: ../images/CTSCgraphic2g-05.png]
               
               
               
               
               Note that a Gantt chart
                  for a supply chain transformation project may include longer durations
                  and symbols, such as diamonds, to signify milestone completions.
                  There are milestones at the start and end of this exhibit. Note
                  how milestones have a duration of zero days because they are events
                  rather than activities.
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1. Introduction:

The CPFR project is a collaboration between Sample, Inc., and its key West Coast customers, so it
requires strong external communications. Costking is the collaboration customer for phase 1 of the pilot.

2. Communication Procedure:

» The project manager is responsible for all internal communications with the project team and will
report weekly to the steering committee’s project subcommittee using a summary report.

» The director of sales is responsible for all formal external communications but may delegate
technical communications to relevant SME team members.

3. Tools and Techniques:

» The project manager will use the project portal for all internal communications and project
documents.

» The director of sales will use site visits, virtual meetings, and a newsletter to communicate with
participating customers.

4. Records:

The following reports will be issued for internal communications: summary report, milestone report,
project results report, issue report, lessons learned report, change management report,
newsletter (electronic).

5. Timing of Communication Activities:

The project manager will meet with the project subcommittee on a biweekly basis and have a formal
presentation for go/no-go at each milestone.

6. Reports/Stakeholder Matrix:

Name Timing Recipients

Summary report Weekly Project subcommittee

Milestone report Milestone Project subcommittee

Project results report Project close Project subcommittee

Issue report As needed Project manager, change control board
Lessons learned report Project close Project subcommittee

Change management report Six months post-project Steering committee

Newsletter Milestone Customers, all internal staff

7. Roles and Responsibilities:

Project subcommittee Inform the steering committee

Project manager All internal communications, all project planning, monitoring, and controlling
Director of sales Key customer communications and presentations

SME team members Communicate with customer’s SMEs

8. Scales—Priority and Severity:

Priority Use MoSCoW (Must, Should, Could, Won't)
Severity levels 1 = Project manager, 2 = Project subcommittee

9. Stakeholder Analysis:

The project manager will map out stakeholder power and influence maps for internal and external
stakeholders. The director of sales will be consulted on this analysis.
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Automotive | Private 4,535,345 | 5,676,576 | 12,313,543 - - - - 64,758
Oil Branded 543,545 - 65,464 | 2,345,765 | 464,767 | 876,868 | 4,564 | 343,454
Cleaning Private 43,543 675,757 | 3,424,234 - - - - 544,657
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Total | 6,534,788 (16,108,678 | 24,549,455 | 5,812,466 | 521,222 (1,420,402 | 73,364 | 998,225
Annual Revenue 63,005,387 3,013,213
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Reliability Perfect customer order Advantage| 70% 77% 93% -15%
fulfillment
Responsiveness| Customer order fulfillment Parity 6 7 4 3.1
cycle time
Agility Supply chain agility, strategic Parity 35 25 20 -5
(days)
Cost Total supply chain management | Advantage 8% 8.70%% 2.40% -3%
cost (% of revenue)
Profitability EBIT (as a % of revenue) Parity 16% 17% 20% 2%
Assets Cash-to-cash cycle time (days) | Superior 52 55.4 30.5 [ 0| -52
Environmental | Waste generated (metric tons) | Parity 14.3 1.2 9.2 -0.9
Social Training (hours per year) Advantage 80 82.1 91.5 100.1 -11.5

Your organization

Source: Adapted from SCOR-Professional Training. Used with permission. Values are for example only.
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