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FEATURES OF THE THIRD EDITION

The third edition is marked by several major enhancements. The text follows the same basic
objectives as the first two editions. It is written primarily for use by practitioners, instructors,
students, and consultants involved in supply chain management (SCM), logistics and
distribution channel management courses, seminars, supply chain certification programs,
and internal company development programs, as well as professionals seeking a handy up-
to-date reference text. Although broad enough to encompass all the management activities
found in today’s logistics and distribution channel organizations, the text is detailed enough
to provide the reader with a thorough understanding of essential strategic and tactical
planning and control processes, as well as problem-solving techniques that can be applied
to everyday operations.
Changes to this edition include:

Each of the 15 chapters comprising the book was reviewed and errors occurring in the
second edition were corrected.

Each chapter underwent significant updating to include new developments in supply
chain management over the past 10 years.

A new chapter was added to the text. Chapter 4 Designing Channel Networks discusses
how companies can effectively design supply chain strategies and configure channel
networks that capture marketplace advantage.

In many chapters, statistical-based problems have been inserted into the text to
stimulate learning and provide practical exercises. Each problem is a mini-case
study and the reader is provided with detailed information needed to solve the
problem.

Summary questions and problems found at the conclusion of each chapter have been
expanded. The goal is to challenge readers as to their knowledge of topics presented in
each chapter and to offer a tool for learning reinforcement.

For instructors, each chapter has a test databank of true/false and multiple choice
questions and analytical problems that can be used to gauge learner understanding of
the materials. In addition, most chapters have accompanying Excel spreadsheets to
assist in problem solving and simulation. Finally, each chapter has a full PowerPoint
visual presentation deck that can serve as a basis for classroom presentation.
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PREFACE

In the decade since the publication of the second edition of this text, the concept and practice
of supply chain management (SCM) has come to dominate discussion on all levels of
business. Whether it is producing custom machine tools, delivering pizzas, or utilizing the
Internet to browse for unique products and services, SCM is being applied by today’s top
companies to not only provide customers with a superlative buying experience but also
enable enterprises to be more connected and agile in their mission to create new sources of
value across a global supply chain. Terms such as “multi-channel,” “omni-channel,”
“demand-driven networks,” and “next-day delivery” are the current buzzwords driving
fresh approaches to delivering goods and services to an increasingly demanding customer.
As these new dimensions of supply chain management have arisen, the attention of supply
chain managers has migrated away from traditional concerns with cost management,
logistics, operations management, and lean business models to leveraging the power of
big data, analytics, social networking, and collaborative supply chains in their search for new
avenues of competitive advantage.

This view of the innovative, networking nature of supply chain strategies has driven the
success of high-profile businesses as diverse as Walmart and Dell Computer and is at the
core of the disruptive success of Amazon.com. Unilever credits its supply chain for assisting
in doubling the size of its marketplace footprint while reducing its environmental impact.
Inditex, the Spanish parent of Zara clothing retail outlets, uses supply chain strategies to
accelerate design, production, and delivery of cutting-edge apparel at low prices to a mass
clientele. These and other top companies have succeeded by using SCM to create more agile
channel networks capable of rapid organizational change, collaborative decision making,
and the reengineering of roles and responsibilities on all supply chain levels in the search for
greater flexibility, agility, and sensing of customer demand.

This tremendous growth in the science and application of SCM calls for a revision of the
second edition of Distribution: Planning and Control. The purpose of the third edition is
twofold: the first is to integrate today’s newest supply chain theories and business practices
into what is basically a solid text. The text has been rewritten, and in many cases expanded
with additional subject matter. The second objective is to significantly expand the ancillary
materials available to instructors and students. The end result is a text that will provide
professionals, students, and practitioners with the latest thinking in the field of SCM. For
instructors, an array of educational and testing tools have been added to the third edition that
will significantly assist in making the text easy to use in a classroom environment.

The third edition of Distribution Planning and Control follows closely the original
structure of the first two editions. Part 1 of the text, The SCM and Distribution Management
Environment, sets the background necessary to understand today’s supply chain environ-
ment. Chapter 1 defines the principles and practices of modern logistics and SCM. Main
topics include defining logistics and SCM, the evolution of SCM from its roots in the

’
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logistics concept, and designing competitive supply chain structures. Chapter 2 describes the
nature and functions of the distribution industry. Main topics include exploring the role of
distribution channels, mapping distribution channel transaction and inventory flows, and
exploring new trends in reverse logistics and environmental sustainability.

Part 2, SCM Strategies, Channel Structures, and Demand Management, reviews the
activities involved in performing strategic planning, designing channel networks,
forecasting, and managing channel demand. Chapter 3 sketches the basics of supply chain
strategy development. Key topics include defining business strategy, crafting the supply
chain strategy, achieving strategic supply chain “fit,” and managing supply chain risk.
Chapter 4 explores the tasks associated with structuring supply and distribution channel
networks. Topics of discussion are defining channel networks, networking configuration,
channel network design processes, channel selection, and implementing channel structures.
Chapter 5 provides a review of forecasting in the SCM environment. Forecasting topics
include a review of forecasting techniques, time series analysis, associative (correlation)
forecasting, and managing forecast performance. Chapter 6 concludes Part 2 with an
exploration of how demand management plans are developed and used to drive the tactical
strategies of the supply chain. Focal points include defining supply chain demand manage-
ment, creating the demand plan, creating the supply plan, and balancing demand and supply
plans through the sales and operations planning (S&OP) process.

Part 3, Inventory Management in the Supply Chain Environment, centers on translating the
tactical plans arising out of the demand management process into detailed supply chain
inventory requirements, logistics capacity plans, and distribution channel resources deploy-
ment. Chapter 7 describes the role of inventory in the supply chain environment. Main topics
include understanding inventory management basics, components of inventory decisions,
inventory costs, inventory control, and performance measurement. Chapter 8 continues the
discussion on inventory management by examining how inventory is replenished in an
independent demand environment. Main topics include a review of statistical inventory
replenishment concepts and techniques, order point systems, order quantity techniques, and
lean inventory management. Chapter 9 discusses inventory replenishment in a multi-echelon
channel environment. Main topics include working with inventory “push” and “pull”
concepts, using statistical replenishment techniques, understanding the basics of DRP,
the DRP calculation, stocking multi-echelon supply channels, and supply chain capacity
planning.

Part 4, Supply Chain Execution, traces the translation of the strategic supply chain plans
into detailed customer and supplier management, warehousing, and transportation
operations activities. Chapter 10 examines how pursuing superior customer service requires
order processing and customer service functions that provide for the speedy and accurate
transference of goods, value-added services, order information, and financial settlement.
Chapter 11 focuses on today’s supply chain procurement and supplier management
functions. Chapter 12 explores the role of warehousing as a facilitator of the smooth flow
of inventory through the supply chain system. Chapter 13 details the principles and scope of
transportation. Discussion focuses on the interaction of transportation with other enterprise
functions and with supply channel strategies. The various legal forms, performance
characteristics, modes, and types of transportation are examined in depth.

Part 5, International Distribution and Supply Chain Technologies, concludes the text by
exploring the role of two integral elements of SCM: international distribution management
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and the deployment of information technologies in the supply chain environment.
Chapter 14 explores the role of global trade and distribution. Major topics include under-
standing the impact of the globalization of the world economy, development of supply chain
global strategies, managing global trade networks, international purchasing, and interna-
tional transportation and warehousing. Chapter 15 provides an overview of the impact of the
information technology revolution on SCM. Key topics include outlining the foundations of
information technology, technology architecture basics, information system foundations, the
array of available SCM business technologies, standard SCM business systems, advent of
SCM internet technologies, and SCM technology implementation issues.
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PART 1

THE SCM AND THE DISTRIBUTION
MANAGEMENT ENVIRONMENT

CHAPTERS

1. Introduction to Supply Chain Management
2. The Distribution Management Environment

Part 1 squarely positions the reader in today’s supply chain management (SCM) and logistics
business environment. As discussed in the Preface, the pace of change brought about by the
power of the customer, information technology, and globalization have forced companies to
critically re-examine the operating values and cultures of their organizations, the way their
businesses and processes are structured, and the strategies and tactics by which they compete
in the marketplace. The ability of businesses to continuously realign their supply chains to
meet these changes constitutes the foremost challenge before their organizations. Companies
that can leverage the dramatic breakthroughs in information technologies, channel
partnerships, and global trade will be those that gain market share and thrive in the
twenty-first century.

Chapter 1 begins the text by defining SCM, modern logistics, and the organization of the
distribution function. Next, the chapter traces SCM from its origins in the logistics concept
to today’s Internet-enabled “virtual” supply chain network. Following, the chapter examines
four different models of supply chain structure: the SCOR® model; the lean supply chain; the
adaptive, demand-driven supply chain; and the supply chain maturity model. The chapter
concludes with a review of the trends and goals shaping today’s SCM concepts and
practices.

Chapter 2 explores the nature and function of channel distribution. The chapter opens with
a detailed discussion of the characteristics of distribution management followed by a review
of the role of the three major entities constituting the product and service distribution cycle:
producers, channel intermediaries, and end-use customers. Main topics covered are under-
standing the need for channels of distribution, the functions performed by channel distribu-
tion intermediaries, and the inbound and outbound materials and information flows found
within the typical distribution organization. The chapter concludes with an overview of new
SCM concerns associated with reverse logistics and environmental sustainability.
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4 THE SCM AND THE DISTRIBUTION MANAGEMENT ENVIRONMENT

Channel partners assist companies to generate the innovative ideas and resources necessary
to assemble the right blend of competencies that will resonate with their own organizations
and the wants and needs of their marketplaces. Today, no corporate leader believes that their
organization can survive and prosper acting independently of its suppliers and customers. In
fact, perhaps the ultimate core competency an enterprise may possess is not to be found in a
temporary advantage it may hold in a product or process, but rather in its ability to
continuously assemble and implement market-winning capabilities arising from collabora-
tive alliances with their supply chain partners.

Companies have always known that leveraging the strengths of business partners could
compensate for internal resource deficiencies, thereby enabling them to expand their mar-
ketplace footprint without expanding their costs. Still, there were limits to how robust these
alliances could be due to the resistance of companies to share market and product data,
limitations in communication mechanisms, and inability to network the many independent
channel nodes that constitute supply chains. In addition, companies were often reluctant to
accept partner dependences for fear of losing leverage when it came to working and
negotiating with channel players. Today, the myth of the self-sufficient corporation, verti-
cally organized, has been largely exploded. In reality, companies have always been
interconnected with their supply chain partners. Once considered a strategic prohibition,
creating chains of supporting channel partners has become one of a successful company’s
most powerful competitive attributes.

This chapter is focused on defining and exploring the opportunities and challenges to SCM
in the early twenty-first century. The chapter begins with definitions of logistics and SCM. The
goal is to detail the principles underlying SCM as a business strategy and logistics as a set of
operations functions. Next, a short history of the evolution of SCM will be explored. Follow-
ing, the chapter will review the basic entities composing any supply chain structure, the three
main supply chain strategies (stable, reactive, and efficient reactive), and the two types of
channel integration (vertical or horizontal). Once these basics have been covered, four different
views of supply chain structure will be explored: the SCOR™ supply chain model; the lean
supply chain; the adaptive, demand-driven supply chain; and the supply chain maturity model.
The chapter concludes with a discussion of the trends and goals of today’s supply chain.

1.1 DEFINING LOGISTICS AND SUPPLY CHAIN MANAGEMENT

From the beginnings of industrialized economies, businesses have been faced with the twin
problems of sourcing materials and dispersing their goods and services to the marketplace.
When suppliers and customers are in close proximity to the producer, demand and supply
signals are easily communicated, and materials and products can quickly make their way
through the supply chain. As the time and distance separating production and the points of
supply and consumption widen, however, the ability of companies to easily access materials and
deliver to markets correspondingly diminishes. Without the means to effectively move product
rapidly from the supply source to the customer, producers find their ability to expand their
businesses restricted and the array of goods and services available to the marketplace limited.

Bridging the distance gap between demand and supply requires companies to perform two
critical functions. The first is the management of logistics. The role of logistics is to
efficiently and cost-effectively deploy inventory, warehousing, and transportation resources
that enable companies to satisfy the day-to-day product and service requirements of their
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supply chains. The second function is supply chain management. The role of SCM is to
generate unique sources of customer value through the creation of collaborative partnerships
that leverage the resources, capabilities, and competencies of channel members to increase
the competitive advantage of the entire channel system.

1.1.1 DerNING LoaisTics

Over the past 50 years, logistics has evolved from a purely operational function focused on
inventory, delivery, and cost performance to a competitive weapon providing today’s
enterprise with the capability to link supply resources at the farthest regions of the supply
chain with demand found across widely dispersed geographical marketplaces. In the age of
the global supply chain, modern logistics has become a critical competitive resource,
creating value by enabling businesses to span geographical barriers, delivering product in
as quick and cost effective a manner as possible, and linking channels of trading partners.
The sheer size and complexity of logistics bears witness to its central position in the global
economy. According to the Council of Supply Chain Management Professionals (CSCMP)
25th Annual State of Logistics Report [1], the cost of U.S. logistics for the year 2013 exceeded
US$1.39 trillion. Of this total, interest, taxes, obsolescence, depreciation, insurance, and
warehousing totaled 469 billion; all forms of transportation totaled 852 billion; shipper
related costs totaled 10 billion; and logistics administration totaled 53 billion. Altogether,
logistics costs were the equivalent of 8.2 % of the U.S. gross domestic product (GDP)
measured in nominal dollars. A summary of the Logistics Report appears in Figure 1.1.

Carrying Costs-$2.459 Trillion All Business Inventory

$ Billions
INterest... oo 2
Taxes, Obsolescence, Depreciation, Insurance.......... 320
Warehousing ........coevviiiiiiiiii e 137

Transportation Costs

Motor Carriers:
Truck —Intercity........ooooiiii 453
Truck —Local......ccooviiiiiiii i 204

Other Carriers:

Railroads..........oooeii 74
Water........... (International 27, Domestic 7)......... 37
Ol PIipelines......c.oviviiiiiiii e, 13
Airo.o.ooooonl. (International 13,Domestic 20)........... 33
Forwarders..........ooviiiii 38

Subtotal 195

Shipping Related Costs............ccovviiiiiiiiiiiiene 10
Logistics Administration.............c.coooviiiiiii 53
Total Logistics Costs 1,385

FIGURE 1.1 Total logistics costs — 2013.
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Simply defined, logistics management is the process whereby suppliers, manufacturers,
and distributors store and move products through the supply chain to their customers. The
APICS Dictionary defines logistics as “the art and science of obtaining, producing, and
distributing material and product in the proper place and in proper quantities” [2]. The
Council of Supply Chain Management Professionals (CSCMP) defines logistics as “that
part of supply chain management that plans, implements, and controls the efficient, effective
forward and reverse flow and storage of goods, services, and related information between the
point of origin and the point of consumption in order to meet customers’ requirements” [3].
These definitions imply that logistics creates competitive value by optimizing logistics
operations costs and productivity, high capacity and resource utilization, and close integration
with customers and suppliers. Furthermore, the success of these objectives depends upon the
close collaboration and integration of logistics partners that populate the supply channel
system. Logistics creates competitive advantage by flawlessly executing customer service
objectives, achieving conformance to quality standards, and increasing marketplace value.

Perhaps the best way to define logistics is to divide it into three closely integrated sets of
management functions as illustrated in Figure 1.2. The first is warehouse management. This
function is responsible for the storage and handling of inventories beginning with supplier
receipt and ending with dispersion to internal or external customers. Critical concerns are
the pursuit of lean philosophies, environmental sustainability, reduction of wastes, use of third
party logistics (3PL) partners, utilization of warehouse management systems (WMS), inte-
gration with transportation, and pursuit of flow-through techniques for storage and picking.

The second function of logistics is transportation management. This function is defined as
the movement of product from one node in the supply chain to another, ending with delivery

Lean/Green
Warehousing

Payment, and
Claims

Flow-
Through
Techniques

_ Routing,
\/ Transportation{ Tracking,
Management Optimization

Warehouse \/
Management

Logistics
"\ Management

Transportation
Integration

Regulation,
Security,
Compliance

Logistics
|/ Performance
Measuremen

Analytical/
modeling

Track and
Trace

Administration
Management

FIGURE 1.2 Logistics management components.
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to the customer. Critical concerns are management of private fleets and 3PL partners; audit,
payment, and claims; transport routing, tracking, and optimization; government regulation,
security, and compliance; and the utilization of transportation management systems (TMS).
The third and final function of logistics is performance measurement. Because of the size of
the capital invested in warehousing and transportation, managers must keep a close account-
ing of the performance of these functions through the deployment of logistics administration
and analytic modeling techniques capable of providing full visibility to logistics costs and
operational performance.

1.1.2 DeTaiLED LoaisTics ACTIVITIES

Logistics management centers on the daily execution of several business activities. The goal
is to pursue the highest customer service at the lowest possible cost. These functions are
separated into the following operations areas:

*  Order management. This activity is concerned with the navigation of the customer
order through the inventory allocation, picking, packing, shipping, and backorder
cycles. The fundamental performance target is ensuring product shipment based on
quoted lead times, order quantities, and quality specifications.

e Production and procurement. Providing information to production and purchasing
concerning the status of channel inventories is essential to high-performance logistics.
Logistics is also responsible for the inbound flow of materials into production and the
outbound flow of finished goods into the distribution channel.

* Freight cost and service management. These activities consist of managing inbound/
outbound freight, third-party carrier management, total cost control, operations
outsourcing decisions, and execution of administrative services. Superior logistics
performance is achieved by optimizing inbound materials and outbound product
movement, warehousing, and administrative services that utilize the most cost effec-
tive yet efficient transportation methods and transportation service partners.

*  Warehouse management. The effective management of inventory in the supply chain
requires efficient and well-managed warehousing techniques. Key activities are inven-
tory storage, material handling, equipment and labor utilization, receiving, put away,
and returns.

* Transportation routing and scheduling. The movement of product to its destination is
a primary function of logistics. Activities performed are optimization of shipping
capacity utilization, decreasing less-than-truckload shipments, and applying postpone-
ment strategies. Another important function is selection of third-party transportation
providers. An often overlooked area is shipment documentation and compliance.
Accurate documentation is necessary to effectively manage country quotas, tariffs,
import/export regulations, product classification, and letters of credit.

o Fleet management. It is the responsibility of logistics to ensure the utilization of
company-owned transportation fleets. The goal is to determine the optimum use of
transportation assets, whether internal or through a third party supplier, without
compromising service levels.

* Load planning. Utilizing transportation assets to achieve maximum fulfillment opti-
mization requires detailed load planning. Critical activities are packaging and
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labeling, load building and consolidation, and possible third party transfer point or
cross-docking functions.

* Special functions. Often logistics must manage a range of miscellaneous functions.
Managing service parts inventories and working with return goods are examples. A
function growing in importance is reverse logistics. This process involves managing
customer returns and the reclamation of packaging materials and other wastes and
backhaul to a central collection point for recycling. The object is the coordination of
both the forward and reverse processes necessary to fully utilize products and
materials during the different stages of their life cycles.

While the effective management of each of these areas is essential to logistics success,
their benefits dramatically increase when the entire logistics channel network is integrated in
the pursuit of supply chain optimization and development of robust, flexible sourcing,
warehousing, transportation, and delivery capabilities that unify total logistics capabilities.

1.1.3 DeTaiLED LoagisTics PERFORMANCE MEASUREMENTS

Logistics performance is composed of three important metrics. The first, logistics produc-
tivity, provides information concerning productivity standards, level of logistics cost opti-
mization, integration of quality management processes, and broadening of logistics service
levels. The second metric, logistics service performance, tracks customer service goals, such
as product availability, order cycle time, logistics system flexibility, depth of service
information, utilization of technologies, and breadth of post-sales service support. The
final performance component, logistics performance measurement systems, details the
content of performance metrics, how performance data are captured, and the systems used
to track and report on performance.
Superior logistics performance pursues the following seven operating objectives:

* Service. High performance logistics functions possess the following customer service
attributes: high levels of service and inventory availability, self-service order entry,
order delivery status management, order configuration flexibility, and short recovery
time after a performance failure.

* Fast flow response. Rapid response requires highly agile and flexible logistics
resources capable of quickly adding or reducing capacities based on expected demand.
Besides accelerating the order-to-delivery cycle, this attribute also means migrating
away from a dependence on stagnant pools of buffer inventory driven by forecasts to a
demand-pull model enabling rapid response to each customer order on a shipment-by-
shipment basis.

* Reduction of operating variances. Since logistics productivity increases when
variances are minimized, high performance logistics continuously pursues the
architecting of supply channels dedicated to the continuous elimination of all forms
of supply chain variance and waste.

*  Minimum inventories. Maintaining the necessary levels of channel inventories is an
essential component of logistics’ commitment to customer service. High performance
logistics channels maintain the right levels of inventory demanded by the marketplace
while continuously searching to reduce stagnant pools of excess, obsolete, and safety
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stock inventories. Achieving this goal means pursuing high inventory turns velocity
for the entire supply chain and not merely one trading partner.

* Transportation reduction. Transportation cost reduction is achieved by close inter-
channel inventory planning and replenishment, assembling larger shipments travers-
ing longer distances to achieve movement economies of scale, the effective use of
third party service providers, and pursuit of sustainability objectives.

*  Quality management. The pursuit of total quality management (TQM) is essential for
effective logistics. It can be argued that the requirement for absolute quality is even
more essential for logistics than anywhere else in the company. Logistics transactions
often deal with transporting large quantities of inventories and performing services
spanning large geographical areas. Once set in motion, the cost of a quality failure,
ranging from incorrect inventories to damaged goods, requires lengthy and costly
processes to be reversed.

*  Product life-cycle support. The movement to increase environmental sustainability
has mandated an increase in reverse logistics functions. Activities include recalls and
returns, remanufacturing, repair, and disposition. An environmental sustainability
strategy also provides companies with a wealth of information on product perfor-
mance, ease of use, defects, and consumer expectation.

1.1.4 DerINING SuppLY CHAIN MANAGEMENT

Companies have always known that by leveraging the capabilities and resources of their
supply chain partners they could enhance their own core competencies and expand the
footprint of their products and services. SCM began to gain traction when companies
came to recognize the competitive value arising from the integration of logistics functions
with those of other channel organizations. Soon it became apparent that using channel
partners for logistics collaboration was barely scratching the surface of the potential for
strategic advantage. In place of the opportunistic, tactical use of channel partners to
achieve short term objectives, channel planners began advocating the transformation of
these transient relationships into integrated, mutually enriching partnerships. By the early
1990s a new management concept began to gather traction to fill this gap: supply chain
management.

The concept of SCM encompasses much more than simply the transfer of products and
services through the supply pipeline. SCM is about a company integrating its process
capabilities and marketplace objectives with those of its suppliers and customers on a
strategic as well as tactical level. Integrative supply chains consist of many trading partners
participating simultaneously in a collaborative network containing multiple levels of
competencies and various types of relationships. SCM enables companies to activate the
synergy to be found when a community of firms utilizes the strengths of each other to build
superlative supply and delivery processes that provide total customer value.

SCM can be viewed from several perspectives. Definitions of SCM take into account a
wide spectrum of applications incorporating both strategic and tactical objectives. For
example, the APICS Dictionary defines SCM as
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The design, planning, execution, control, and monitoring of supply chain activities with the
objective of creating net value, building a competitive infrastructure, leveraging worldwide
logistics, synchronizing supply with demand, and measuring performance globally.

The Council of Supply Chain Management Professionals (CSCMP) defines SCM as
encompassing the

planning and management of all activities involved in sourcing and procurement, conversion,
and all logistics management activities. Importantly, it also includes coordination and collabo-
ration with channel partners, which can be suppliers, intermediaries, third-party service
providers, and customers. In essence, supply chain management integrates supply and demand
management within and across companies. [3]

The collaborative, network-building attributes of SCM have revolutionized the role of the
supply chain and infused channel constituents with innovative ways of providing total
customer value. Instead of a focus on just logistics operations, SCM enables supply chains

to collectively work to activate an array of strategic competencies as illustrated in
Figure 1.3 [4].

Customer_Management Collaboration

e Customer Value Creation ¢ Unified Channel

e CEM Philosophy ¢ Coupling of Channel

* CRM Toolset Capabilities

 Unified Channel Focus * Real-Time Connectivity

Customer Intelligence * Demand Information Sharing

¢ Common Performance
Metrics

Customer
. Management

Supplier Management

e Supplier Channel
Value
Creation

* SRM Toolset

* Strategic Sourcing

Collaboration

Operations Excellence

¢ Operations Integration
* Process Standardization
A\ * Integrated Information
Systems

Supplier Supply Chain | operations

* Infrastructure and Management ¥ Management | Excellence J . agset Utilization
Operations _ ! e Team Approaches
e Technology-Driven
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Integrative Technologies

Channel Integrative

. * Networked ERP/SCM
Channel Alignment Alignment TechnologiesJJ « S&OP and CPFR tools
e Channel Geography \ \ ¢ Advanced Planning Systems
* Ecosystem Concept * Networked Channel Planning
¢ Channel Node Congruence e Channel Event Management
¢ Functional Optimization e EDI and Internet
* RFID and Data Collection
Competitive Advantage { Channel Unification t Information J

FIGURE 1.3 Supply chain management competencies.

A detailed discussion of each of the six competencies is as follows:

*  Customer management. Managing the customer has taken on added significance in the
era of supply chain management and is termed customer relationship management
(CRM). CRM is founded on the recognition that as customers demand to be more
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involved in product/service design, pricing, and order configuration, companies must
focus their efforts beyond brand and marketing-based strategies to establish enriching
customer relationships. The goal of CRM is to provide complete visibility to all
aspects of the customer, from facilitating the service process and collecting data
concerning customer buying history to optimizing the buying experience. CRM
provides companies with the ability to architect a mosaic of processes for the genera-
tion of fast flow, flexible, and synchronized delivery systems that enable customer
self-service; configuration of customized, individualized value-solutions; and fulfill-
ment functions providing the highest levels of service and value.

CRM enables supply networks to respond to three critical customer requirements:

1. Superior service. The goal of CRM is to provide the customer with an unbeatable
buying experience that exceeds price, product availability, delivery, and service
expectations. Creating high service levels requires two critical value chain
attributes: speed of response and attention to reliability. CRM technologies
realize speed of response by passing demand information not serially, but simul-
taneously to channel partners through advanced shipping notices, bar coding and
RFID, on-line delivery tracking, event-management technologies, and real-time
fulfillment information. Reliability means executing the perfect order each and
every time. Reliability requires supply chains to be flexible enough to respond to
last minute changes while never compromising high service levels.

2. Convenient solutions. Today’s customers are searching for supply chains capable
of providing them not just with products and services but solutions to their
business needs. In addition, customers want to search, configure, create, and
review their orders in as convenient a manner as possible. Visibility to customer
requirements in turn provides each channel partner with the opportunity to use
core competencies that ensure each customer can make individualized choice of
product and service solutions.

3. Customization. Today’s customers are no longer content to purchase standardized
goods and services, but instead require the ability to configure solutions that meet
their own individual needs. To realize these objectives, suppliers can deploy
strategies that postpone and place actual product differentiation at the channel
delivery point that actually touch the end-customer. Another strategy is to utilize
Internet-enabled ordering that permits customers to place orders and receive
delivery from multichannel sources. Channel synchronization is crucial: customi-
zation requires direct linkage of demand and supply at all points in the channel
with the goal of minimizing cost and accelerating total channel throughput.

Supplier management. Businesses have always known that the relationship between

buyer and seller, and not just product price and quality, determines the real value-add

component of purchasing. This viewpoint has spawned a new concept and set of
business practices termed supplier relationship management (SRM). The mission of

SRM is to activate the real-time synchronization of the requirements of buyers with

channel supplier capabilities. The goal is a customized, unique buying experience

while simultaneously pursuing cost reduction and superior quality. SRM seeks to fuse
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supplier management functions into an efficient, seamless process driven by
relationships founded on trust, shared risk, and mutual benefit. The key components
of SRM include:

— Strategic sourcing. Strategic sourcing not only provides for technology-enabled
sourcing from a universe of suppliers, but also reveals the depth of supplier
competencies, availability of value-added services, level of desired quality, capacity
for innovative thinking, and willingness to collaborate on new product development.

—  SRM technology toolsets. Use of technologies that facilitate the communication of
purchasing requirements; negotiation of quality, pricing, and delivery objectives;
product sustainability; and financial settlement. The Internet has enabled
purchasers to activate new forms of procurement, such as on-line catalogs, inter-
active auction sites, spend analytics, and trading exchanges. These integrative
technologies provide purchasers with tools for the real-time, simultaneous syn-
chronization of demand and supply from anywhere, anytime across a global
network of suppliers.

— Integrated procurement infrastructures. A goal of SRM is the establishment of
organizational infrastructures that link channel capabilities and performance
objectives directly with the customer. A SRM-driven organization is capable of
expanding traditional purchasing functions to include new players, such as trading
exchanges, consortiums, and other e-commerce service support partners providing
payment, logistics, credit, shipping, and other procurement-related processes.

Channel alignment. The structure of a supply chain is composed of its supply and
delivery nodes and the links connecting them. In the past this network was
characterized as a series of trading dyads. In this model, channel partners created
trading relationships one partner at a time without consideration of the actual extended
chain of customers and suppliers constituting the entire supply chain ecosystem. In
reality, a company like Wal-Mart deals literally with thousands of suppliers and their
supply chain resembles more a networked grid of business partners rather than a linear
pipeline-like structure (Figure 1.4). Maintaining a strategy of trading partner dyads as
the supply chain expands, risks decay of cost management objectives, leveraging
resource synergies, and maintaining overall marketplace competitiveness.

To counter the inertia inherent in the trading partner dyads strategy, effective SCM
requires a continuous focus on network node congruence. This means that each
channel constituent must construct an individual supply chain strategy and set of
operational objectives that simultaneously provides for competitive advantage for
both the firm and the collective channel network. This step also reveals the gaps and
regions of potential conflict existing between the strategies and metrics of individual
partners. Without strategic and operational alignment, the supply chain will have weak
links that easily break as the pressure of demand variability and missing partner
capabilities appears at times of channel stress.

As supply chain convergence matures, the number of nodes occupying peripheral
positions are more closely integrated into the direct channel. The goal is to increase the
length of the contiguous supply chain, thereby expanding opportunities for collabora-
tion, customer value, and operations excellence while at the same time minimizing
conflict and increasing compromise over costs, performance metrics, service value
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FIGURE 1.4 The supply chain as a network grid.

propositions, and delivery velocity targets. Achieving supply chain congruence can be
contentious as companies find themselves working with several separate channel
networks as their business ecosystems evolve in new directions.

Integrative technologies. The convergence of integrative information technologies
and SCM constitutes a key theme in the evolution of SCM. Earlier, it was pointed
out that it is virtually impossible to think of SCM without the power of the enabling
technologies that have shaped and driven its development into a powerful manage-
ment science. In today’s highly competitive global marketplace having the best
product or service is simply not enough: now, having the best information has become
the decisive differentiator between market leaders and followers. Supply channel
transparency consists of a single view of the supply chain and requires information
technologies that facilitate the collection, processing, access, and manipulation of
robust repositories of data necessary for determining optimal supply chain design
configurations.

Information networks also provide companies with the necessary insight so that
channel resources and competencies can be synchronized to provide superior customer
service. On the marketing side, information networks enable companies to integrate
customers directly into their fulfillment systems thereby assisting in executing a
perfect order every time. On the shop floor, information networks improve planners’
visibility into supplier resources to smooth capacity spikes and improve throughput. In
the supply channel, information networks provide a window into inventory availability
so that companies can align their resources with the demand pull of the marketplace.
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Operations excellence. 1deally, operations excellence compels every firm in the
channel network to optimize both their own performance and, by extension, the
performance of the entire supply chain. By acting as a single integrated team, the
supply chain has access to an expanding range of processes and competencies individ-
ual companies would be incapable of achieving acting on their own. In addition,
integrated supply chains have a better chance to increase performance by
standardizing processes and leveraging shared information technologies.

Collaboration [5]. The keystone of SCM is found in the willingness of supply channel
partners to engage in and constantly enhance collaborative relationships with each
other. As displayed in Figure 1.5, the intensity of collaborative content can vary. On
the lowest level, it is internally-focused on the achievement of local objectives. On the
next level, SCM collaboration consists in linking inter-channel partner logistics
functions to optimize channel operations. In level three, channel partners seek to
develop collaborative strategies to link core competencies and resources to generate
joint product and service value for the supply chain’s customers. Finally, in level four,
SCM leverages web-based interoperability technologies to create a completely
integrated supply chain focused on executing a common business strategy by
presenting customers with a seamless supply engine.
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FIGURE 1.5 Span of SCM collaboration.
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While no one can disagree on the efficacy of collaboration, there are many barriers
inhibiting implementation. A significant impediment is overcoming existing corporate
cultures. Long-tradition and internal performance silos often pose an almost insurmount-
able barrier to espousing an environment encouraging openness, communication, and
mutual-dependence. Another barrier is trust. Companies fear that proprietary information
will be used for unfair negotiating advantage or passed on to competitors. Finally, today’s
technology presents real barriers. The incompatibility of channel computer systems poses
a serious deterrent to shared communications. Collaborative relationships normally take
years of good will, investment in resources, and proof of mutual benefit.

The six SCM competencies enable companies to realize the three success factors
shown at the bottom of Figure 1.3. By architecting highly integrated supply networks,
companies achieve continuous competitive advantage by jointly developing and
delivering winning products and services that capture the customer before the compe-
tition. Second, by converging the collective resources and innovative capabilities
found among supply network partners, SCM enables companies to act as if they
were a single unified channel capable of delivering customer value seamlessly across
intersecting supply chains. And finally, by deploying connective technologies, such as
the Internet and social networking, companies can leverage information to lead
marketplace change, preserve brand integrity, effectively identify customers, and
provide total customer value and overall profitability.

1.2 THE EVOLUTION OF SUPPLY CHAIN MANAGEMENT [6]

As portrayed in Table 1.1, the SCM concept evolved through four distinct stages. The first
stage is described as the era of logistics decentralization. In the second stage, logistics moved
from functional decentralization to organizational centralization driven by increased
requirements for cost optimization and customer service. Stage three witnessed the dramatic
expansion of logistics from a passive operational function to a strategic resource centered on
the linkage of internal operations with analogous functions performed by channel trading
partners. As the concept of channel collaboration grew, the old logistics concept gave way in
stage four to full-blown SCM.

1.2.1 SrtaGE 1: Basic LoaisTics

The first stage of SCM occurred in the period extending from the early twentieth century to the
mid-1960s. Considered essentially as an operations execution function concerned with
warehousing and transportation, it was felt that logistics was purely a cost center with minimal
effect on competitive advantage. As such, logistics was considered unworthy of serious
capital investment, accorded little management status, and assigned less professional staffs.
Often companies fragmented logistics into stand-alone activities and placed control under
different company departments. Not only were functions such as procurement, transportation,
and inventory management, separated from one another, but local departmental performance
measurements actually pitted logistics functions against each other. What is more, the whole
field of logistics was woefully ill-defined as a management science. The result was a
disjointed, relatively uncoordinated, and costly management of logistics activities.
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TABLE 1.1. SCM Evolutionary Stages

SCM Stage

Management focus

Organizational Design

Stage 1 to 1960s
Decentralized logistics
management

Stage 2 to 1980
Total cost management

Stage 3 to 1990
Integrated logistics
management

Stage 4 to 2000+
Supply chain
management

Operations performance
Support for sales/marketing
Warehousing

Inventory control
Transportation efficiencies
Physical Distribution Management
concept

Logistics centralization
Total cost management
Optimizing operations
Customer service

Logistics as a competitive
advantage

Logistics concept founded
Support for JIT, quality and
continuous improvement
Use of logistics partners for
competency acquisition

Concept of SCM

Use of extranet technologies
Growth of coevolutionary channel
alliances

Collaboration to leverage channel
competencies

Application of the Internet to the
SCM concept

Low cost networking of channel
databases

e-Business

SCM synchronization

Decentralized logistics functions
Weak internal linkages between
logistics functions

Little logistics management
authority

Centralized logistics functions
Growing power of logistics
management authority
Application of computer

Closer integration of logistics and
other departments

Closer integration of logistics with
supply partners

Logistics channel planning
Logistics as a strategy

Trading partner networking
Virtual organizations

Market coevolution
Benchmarking and reengineering
Integration with ERP

.coms, e-tailers, and market
exchanges

Organizational agility and
scalability

Multi-channel delivery
Omni-channel retail delivery

In an era when lead times were long, global competition practically non-existent, and the
marketplace driven by mass production and distribution models, logistics decentralization
was a minor problem for most companies. By the early 1960s, however, changes in the
economic climate were forcing corporate strategists to re-think the role of their logistics
functions. Expanding product lines, demand for shorter cycle times, and growing competi-
tion began to expose the dramatic wastes and inefficiencies of logistics decentralization.
Second, executives were finding themselves handcuffed by the lack of a unified logistics
planning and execution strategy. Logistics responsibilities were scattered throughout the
organization and no single manager was responsible for the development of a coherent
logistics plan. Finally, decentralization had made it impossible to pursue a comprehensive
program to reduce logistics costs and improve productivity.
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1.2.2 StAGE 2: TotAL CosT MANAGEMENT

By the early 1970s, problems associated with decentralized logistics management had
become so evident that a sea change was necessary. Several facts were apparent:

1. The impact of decentralized logistics costs on enterprise profits was greater than most
managers had previously thought. Logistics costs constituted as much as 50 % or
more of the selling price of a product. A well-run logistics organization could actually
have a significant impact on the corporate bottom-line.

2. Opportunities for logistics cost improvement were largely unexplored because they
had for so long resided in a managerial no-man’s-land, outside the scope of responsi-
bility of any single executive.

3. Standard cost-cutting measures were woefully inadequate in reducing logistics costs.
Although improvement measures reduced local departmental costs, they were piece-
meal and had a relatively low effect on total logistics costs.

4. The splintering of logistics functions had made corresponding logistics cost reporting
incomplete. Concise statistics on total logistics costs were difficult to attain and often
hidden inside local departmental agendas.

These deficiencies were at the core of the total cost strategy for managing logistics. The
goal was to structure logistics so that total costs, and not just the cost of one logistics activity,
are minimized. Effective total cost management occurs when cost improvement initiatives
are formulated based on an integrated view of logistics. By the mid-1970s, companies began
to merge logistics functions formally under a single manager. It was this manager’s
responsibility to make decisions that would benefit the whole logistics system and not just
local departmental optimization. Achieving such a synergy would involve not only
reengineering the logistics organization but also repositioning the role logistics had when
working with other organizational functions.

In Stages I and 2, logistics was perceived as internally and externally neutral in providing
competitive advantage. The role of logistics was considered as defensive in nature and
concerned purely with the daily management of inventories, delivery, and cost-containment.
When making logistics decisions, the goal of planners was to keep logistics flexible and
reactive so that products and services were always available for customer-facing functions to
meet any type of demand. In the business environments of the 1960s and early 1970s,
companies simply ignored the potential of logistics to provide competitive advantage. By the
end of the period, however, logistics managers had come to realize that logistics could
enhance competitive advantage by optimizing the flow of goods occurring both within the
boundaries of the company and, more importantly, through the supply chain right up to the
customer’s receiving dock. Such thinking cut-across traditional company departmental
boundaries and existing views of supply chain systems. Logistics was on the verge of its
next evolutionary step.

1.2.3 StAGE 3: INTEGRATED LoaisTics MANAGEMENT

During the 1980s, strategists became increasingly aware that focusing solely on total cost
management represented a passive approach to logistics’ potential. In place of a focus on
logistics cost minimization, managers began integrating logistics with other corporate
departments in an effort to both reduce total enterprise costs and enhance customer value.
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It was becoming apparent that operational processes, such as speed of delivery, value-added
services, and product availability, realized when the entire enterprise was closely integrated
together, could in themselves provide a powerful facilitator of competitive advantage
beyond brand and price leadership.

In addition to the change in executives’ perception of the strategic role of logistics,
powerful challenges from the business environment were further fueling the growth of the
integrated logistics model. If the 1980s could be compressed into two quintessential
catchwords, they would be competition and quality management. Competition came in the
form of global companies, often deploying radically new management philosophies and
organizational structures that were realizing unheard of levels of productivity, quality, and
profitability. The second driver of change came from the deployment of new management
concepts, driven by just in time (JIT) and total quality management (TQM) philosophies,
that were providing competitors with tools to compress time out of product development
cycles; engineer more flexible, “lean” processes; tap into the creative powers of the work-
force; and generate entirely new forms of competitive advantage.

Businesses responded first to these challenges by revamping their organizations.
According to a 1990 survey conducted by Ohio State University, traditional areas of logistics
responsibility, such as warehousing, transportation, and inventory management, were almost
100 % under the control of a single logistics manager, along with a high percentage of
additional functions such as customer service and order management, purchasing, and
product planning. Second, companies began using logistics as a competitive weapon.
Logistics became a source enabling an enterprise to differentiate itself from its competitors.
Recognizing its strategic value, businesses drafted plant charters and mission statements to
guide logistics development and ensure alignment with other enterprise functions. The
concept of integrated logistics also afforded logistics an equal position alongside marketing,
sales, and operations in the formulation of strategic plans, determining the allocation of
enterprise resources, and defining the scope of customer service objectives. By closely
aligning logistics capabilities and marketing, sales, and operations objectives, the enterprise
could present customers with a unified approach, enhancing product, price, and delivery
competitiveness.

1.2.4 STtAGE 4: SupPLY CHAIN MANAGEMENT

By 1990, companies began to enhance the logistics concept to tackle the new realities of the
marketplace. The acceleration of globalization, the explosion in Internet technologies,
business process reengineering, increased outsourcing, and the growing power of the
customer were forcing companies to look beyond the boundaries of their own core
competencies to the capabilities and resources of their supply channel partners to remain
competitive. Responding to these new challenges compelled companies to implement what
can only be called a dramatic paradigm shift from Stage 3 logistics to Stage 4 supply chain
management. In place of the informal, short-term, tactical use of supply chain partners,
corporate planners were now advocating strategies that sought the development of close
channel collaborative partner relationships with the objective of optimizing and
synchronizing the productive competencies of the entire supply chain. The logistics concept
was to be replaced by supply chain management.
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The SCM paradigm that has emerged consists of three distinct elements:

1. Expanded view of logistics operations management. SCM requires companies to
move beyond a focus on optimizing internal logistics activities, to one where all
enterprise functions are closely integrated to realize order-of-magnitude
breakthroughs in product design, production, delivery, and value-added services
before the competition. SCM also requires that logistics performance be measured
against total supply chain objectives. This external orientation enables organizations
to focus their strategic planning, organizational structures, and performance metrics
around the strength of their logistics functions.

2. Extension of integrated logistics management to encompass opportunities for com-
petitive advantage occurring outside company boundaries. In its most basic form, a
focus on external integration enables business functions to search for productivities
and new competitive space by leveraging innovative relationships with their
suppliers, customers, and third-party alliances. Through the use of channel network-
ing technologies, SCM enables companies to integrate their supply chain partners
with their business strategies to realize radically new directions in the creation of
sources of marketplace value.

3. New strategic view of channel management. Although Stage 4 companies seek to
optimize logistics performance and total cost management objectives, the real strength
of this level of channel maturity is found in its strategic dimensions. The external
orientation and networking capabilities of Stage 4 organizations enable whole channel
ecosystems to establish a shared competitive vision, structure co-evolutionary channel
alliances providing for order-of-magnitude advances in product and service delivery,
and manage complex channel relationships enabling businesses to lead market direc-
tion, generate new associated businesses, and explore new opportunities.

1.2.5 SumMmmARY

Supply channel management today is no longer the loose combination of business functions
characteristic of the early stages of logistics. New networking technologies and management
models have not only blurred internal departmental boundaries, but also the boundaries that
separate supply chain partners, transforming once isolated channel players into unified,
“virtual” supply chain systems. Today’s top companies are using SCM to reassemble and
energize channel structures by tapping into the core competencies of their channel partners
and accelerating cross-enterprise collaborative processes. They are also using technology
enablers to activate new methods of providing customer value by opening new marketing
channels as they migrate from individual sources of supply to networks of channel partners
capable of servicing the customer across global space and time.

1.3 SUPPLY CHAIN STRUCTURES

According to the APICS Dictionary a supply chain is a “global network used to deliver
products and services from raw materials to end customers through an engineered flow of
information, physical distribution, and cash.” This definition considers the supply chain
as consisting of a network of channel entities and processes. A supply chain network has
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many forms. Regardless of whether it is a product or service chain or how many channel
entities are involved, an effectively structured supply chain will enable firms to guarantee the
flow of goods and services, reduce channel costs, and pursue competitive leadership in their
market space.

1.3.1 Basic SuppLY CHAIN STRUCTURES

Figure 1.6 illustrates the three basic entities of a supply chain: a producer with one supplier
and one customer. The figure could also refer to internal entities within an organization:
supply chains can be internal to an enterprise as well as external. The producing entity is
responsible for the production of products (or services). The role of the supplier is to provide
production inventories to the producer who, in turn, produces finished products that are then
sold to the customer. As indicated by the arrows on Figure 1.6, channel networks have four
basic flows that connect the three channel entities together. The first flow is concerned with
the transfer of information up and down the channel. The second flow represents the
movement of inventory as it is transformed from materials into finished goods and final
sale to the customer. The third flow tracks financial settlement at each entity in the channel.
The final flow reflects today’s growing concern with environmental sustainability and is
centered on reverse logistics, recycling, conservation, and waste disposal.

Information flow

Supplier Producer Customer

Product/service flow

Cash flow

Reverse product flow

FIGURE 1.6 Basic supply chain structure.

Figure 1.7 presents a more complex view of the integrated supply chain [7]. Perhaps the
most important aspect about the framework is the networking of various levels of primary
and secondary suppliers, delivery intermediaries, and customers into a single, seamless
supply chain system. The exact structure of any supply chain depends on the range of
specialized functions required of channel partners, the intensity of channel collaboration, the
number of echelons (or tiers) in the channel, and the number of channel intermediaries used
in the delivery process. The integrated supply chain perspective transforms the traditional
channel structure from a loosely linked association of independent businesses into a
networked, virtual organization focused on common supply chain value, market impact,
overall efficiency, and continuous improvement.
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FIGURE 1.7 Integrated supply chain framework.

A supply chain network consists of two segments. The first segment is the process value
chain. This component is composed of networks of materials, components, and resource
suppliers that are used by channel integrators to produce the product. The role of the process
value chain is to receive information in the form of product requirements, and then to
translate that demand into the products and services demanded by the customer. Once the
anticipated portfolio of goods and services has been produced, they then enter the second
segment of the supply chain, the value delivery network. The goal of this component is the
structuring of delivery channels that facilitate the effective distribution of products and
services reflecting as closely as possible the service values demanded by the customer. The
actual structure of the delivery channel is the responsibility of the integrators and
intermediaries that constitute the channel and will be dictated by the nature of demand
and the respective capabilities of the channel network constituents.

1.3.2 Basic SuppLY CHAIN STRATEGIES

There are three main supply chain strategies that could be followed in channel management:
stable, reactive, and efficient reactive. A stable supply chain is characterized by a long
trading history between channel entities; a heavy focus on execution, efficiencies, and cost
performance; and the use of simple connectivity technologies with little need for real-time
information sharing. An example is a fastener supply chain that competes using scale
production, stable pricing, and readily available inventories. A reactive supply chain is
one where channel entities act to fulfill the on-demand requirements from customers.
Such supply chains are perceived as cost centers, use minimal networking technologies,
and regard throughput as the main goal of the channel structure. An example is a make-to-
order producer of computer equipment, such as Dell, that offers customers the ability to
customize their orders. An efficient reactive supply chain acts as an efficient, low-cost
provider of goods and services. This channel entity focuses on efficiency and cost manage-
ment to keep total delivered costs low and regards connectivity technologies and
internal process automation as the key to increasing profits, expanding capacities, and
increasing channel product and information velocities. An example is a retail chain that



22 THE SCM AND THE DISTRIBUTION MANAGEMENT ENVIRONMENT

uses point-of-sale (POS) and collaborative planning, forecasting, and replenishment (CPFR)
to broadcast demand to various levels of upstream channel suppliers.

Supply chains are managed using one of two types of channel integration: vertical and
horizontal. A vertically managed supply chain is characteristic of businesses that seek to
absorb as many channel entities as possible inside the organization to create a monolithic
supply chain. The classical example is the early Ford Motor Company which pursued a
strategy of owning as many tiers of supply channel entities as possible. The advantages of
this strategy are direct management control of the supply channel, close materials and
operations cost control, and high interaction with the customer. Issues regarding supplier
instability and capacity gaps are eliminated and focused economies of scale are gained.
Drawbacks are heavy management and facilities costs, the expense involved in building new
competencies, and the risk of not being responsive enough to marketplace changes. Most
companies today pursue a strategy where key core competencies are integrated vertically,
while non-essentials are outsourced to channel partners.

Horizontally managed chains all but replaced the traditional vertical approach. In this
strategy, corporate managers seek to outsource as many administrative, production, and
distribution functions as possible to supply network partners while retaining ownership of
core competencies. In place of direct control, channel flows are regulated by transaction and
long-term contracts. The advantages of this strategy are leveraging partners to achieve local
economies of scale and scope, concentrating company focus on internal core competencies
by outsourcing non-essential functions, gaining quick access to key productive resources
held by channel partners, and leveraging technology networking to share and access
information from anywhere across the global supply chain. Drawbacks center on loss of
control of functions, increased risk due to possible channel partner failures, the hollowing
out of internal competencies, increased burden to manage channel complexities, and possi-
ble compromise of proprietary information to competitors.

1.3.3 THe SCOR®™ SuppLY CHAIN FRAMEWORK [8]

An important alternative method to evaluate a supply chain structure is the Supply Chain
Operations Reference (SCOR™) framework developed by the APICS Supply Chain Council.
The SCOR™ framework was created to assist in understanding, describing, and evaluating
supply chains. SCOR® defines the supply chain as “the integrated processes of Plan, Source,
Make, Deliver, Return, and Enable spanning from the suppliers’ supplier to the customers’
customer.” The framework reflects the collective wisdom of years of field-based practices
and combines elements of business process engineering, metrics, benchmarking, best
practices, and people skills into a single management framework for designing and manag-
ing the supply chain.

As illustrated in Figure 1.8, the SCOR® framework is composed of the viewer’s own
company at the center and tiers of suppliers and customers extending in either direction. To
the immediate right of the company are first tier customers that are either internal or
external. To the left are first tier suppliers that, again, are either internal or external. The
model also displays a second tier illustrating suppliers’ suppliers and customers’ customers.
In actuality, the SCOR®™ framework represents more than one external tier but only two are
shown.
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FIGURE 1.8 SCOR® supply chain framework (Source: Adapted from APICS Supply Chain Council).

The SCOR® framework is composed of four major sections. The first is performance,
which consists of five standard attributes and accompanying metrics to describe process
performance and define strategic goals. The first attribute, reliability, addresses the ability of
the supply chain to perform processes as expected. Key metrics are perfect order fulfillment,
percent of orders delivered in full, and delivery performance to customer commit date. The
second attribute, responsiveness, refers to the velocity at which processes are performed.
Key metrics are order fulfillment, source, make, and deliver cycle times. The third, agility,
refers to how quickly a supply chain can respond to changes in the external environment.
Key metrics are upside and downside supply chain flexibility, adaptability, and value at risk
(VAR). The fourth, cost, refers to the cost of operating a supply chain. Key metrics are total
supply chain management cost, cost of goods sold, and costs to plan, source, make, deliver,
and return products. The final attribute, assets, describes the ability of supply chain
participants to effectively manage assets. Key metrics are cash-to-cash cycle time, return
on supply chain fixed assets, and return on working capital.

The second section in the SCOR® framework is processes, which consist of a set of six
primary management processes: Plan, Source, Make, Deliver, Return, and Enable. By
referencing these macro processes, SCOR™ can be used to describe supply chains that are
very simple or very complex by applying a common set of definitions. The framework is also
designed to support supply chain process analysis at four linked levels. The SCOR™
framework decomposes the six primary Level-1 processes into Level 2 process categories.
In turn, Level-2 categories are further decomposed into Level-3 process elements. For
example, Plan is decomposed into five process categories (supply chain, source, make,
deliver, and return). Category supply chain is then decomposed into four process elements
(identify, prioritize, and aggregate supply chain requirements; identify, prioritize, and
aggregate supply chain resources; balance supply chain resources with supply chain
requirements; and establish and communicate supply chain plans). Level-4 consists of
company specific supply chain management practices decomposed from Level-3 designed
to achieve competitive advantage and to enable the company to rapidly adapt to changing
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business conditions. The content of these improvement processes are company-dependent
and are outside the scope of the SCOR®™ framework.

The third section is practices, which provides a collection of industry-neutral “best
practices” linked to Level-2 and Level-3 processes. SCOR™ 11 recognizes 21 classifications
of practices, such as customer support, distribution management, inventory management,
and manufacturing/production. Each practice is accompanied with a relevant set of perfor-
mance metrics. The fourth section of the SCOR® framework is people. This section provides
a standard for describing skills required to perform tasks, manage processes, and mange
talent in the supply chain. The key elements of the people section are skills, experiences,
aptitudes, and training.

Figure 1.9 illustrates a supply chain thread diagram that uses the SCOR® process
framework to describe a supply chain consisting of two suppliers, one producer (following
a make-to-order strategy), and two channel intermediaries. The goal is to use the SCOR®
framework to identify the major processes needed to run the supply chain, select the process
categories, and structure the supply chain. Finally, the SCOR® process elements from Level
3, the SCOR™ process metrics, and the SCOR™ practices from each process category are
then used as a framework to continuously evaluate and compare supply chain activities and
performance. To help in the diagraming, SCOR™ uses a simple code to describe each
process. For example, Level-1 Plan is coded as sP; the five Level-2 categories of Plan are
coded as sP1 ... sP5; the four Level 3 process elements as sP1.1 ... sP1.4, and so on for the
remaining Level-1 processes. The full detail of the four levels is found in the SCOR Model
Reference manual available from the APICS Supply Chain Council.
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FIGURE 1.9 Creating a SCOR® supply chain thread diagram.
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The supply chain thread diagram in Figure 1.9 provides a simplified application of the
SCOR™ framework. Only two of the four SCOR™ levels are used. The dotted lines represent
the flow of information and the solid lines the flow of inventory through the supply chain.
Planners using the SCOR™ framework would start by identifying the actual segments of the
supply chain. In this case they are the supply channel, the production enterprise, and the
distribution channel. Next the Level-1 macro-processes (which appear in boxes at the top of
the diagram) would be assigned to eac