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 DEFINING THE RETAIL SUPPLY CHAIN  
-------------------------------------------------------------------------------------------- 
Structure 
1.1.Introduction 
 
1.2.More than Store  
 
1.3.Defining the Term: Supply Chain and  Supply Chain Management 
 
1.4.The Importance of Customer Segments 
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1.6.Types of Supply Chain Business 
 
1.7.Supply Chain Component Data  
 
1.8. Review Questions 
       
---------------------------------------------------------------------------------------------------------------- 
 1.1 INTRODUCTION 
---------------------------------------------------------------------------------------------------------------- 
 
This chapter describes a reference model for the retail supply chain and the terminology 
that goes with it.     is model, as shown in Figure 1.1, plays a role when there is a need for a 
common definition of a subject like retail supply chains. The simplified model in Figure 1.1 
includes, starting from right to left:  
 
1. Customers or end-users  
2. Retailers  
3. Distributors  
4. Original equipment manufacturers (OEMs)  
5. First-tier suppliers  
6. Second-tier suppliers  
7. Service providers  
 
Not shown for the sake of simplicity is a wide range of supply chain service providers. 
Examples include warehouse operators, transportation companies trading companies, and 
customs brokers. These act to connect the other players listed. Some service providers, such 
as contract manufacturers, may play roles of second-tier suppliers.  
 
In this course pack, the term retail describes   final sales to mostly non-business customers 
or end-users, often called consumers. However, it is important to remember that most 
businesses also make purchases at retail stores. Transactions in the retail domain also can be 
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termed business-to-consumer (B2C) or business-to-business (B2B). Because supply chains 
for consumers can be quite long, they consist of both B2B links, such as those between   first- 
and second-tier suppliers, and B2C links, for example, those between retailers and customers or 
end-users.  
 
Because of their many variations, the terms supply chain and supply chain management 
(SCM for short) also need defining. According to Levy and Weitz, authors of a popular text 
on retailing, retailers carryon four major activities because they can do them more easily than 
the OEMs producing the products.  First, and most important, retailers provide an assortment 
of goods from which one can choose. Imagine getting a headache and having to order 
Tylenol directly from the manufacturer. Instead, we take our headache to the local 
convenience store and select from various headache remedies. Second, retailers buy in larger 
quantities and break these down into more consumable sizes. For example, gift shops often 
buy merchandise in case quantities of a dozen or more. They then break the case lots into 
smaller quantities and sell items individually. Third, retailers hold inventory close by and 
provide convenience to the customer. Finally, retailers provide services to enhance the value 
of the product to the customer. Gift wrapping, credit, warranties, alterations, and repair 
services are a few of the services that may be provided. 
  
Successful retailers do three things well. First, a retailer must identify a niche for their 
offerings among all available market segments and determine a target market with an 
opportunity for growth. Second, retailers must design and develop an appropriate and 
effective retail format. Who would have thought retailer Tommy Bahama would sell 
Hawaiian shirts to men, women, and children at high prices in stores decorated in a tropical 
theme? Finally, the retailer must figure out how to establish a sustainable competitive 
advantage. Rarely is price a successful determinant-something else must also be offered. 
Castco and Wal-Mart emphasize low prices, but they have to augment this with the other 
aspects of the retail mix. In the case of these retailers, Wal-Mart uses its size to bargain hard 
for low prices and Costco buys in bulk, opportunistically. 
 
……………………………………………………………………………………………… 
1.2 MORE THAN STORES 
………………………………………………………………………………... 
 
Retail supply chains include more than stores in their make-up. The nature of the supply 
chain will vary from product type to product type according to the characteristics of the 
product itself, as well as the preferences of customers and end-users. Figure 1.1 shows that 
customers or end-users can. buy from retail stores, directly from OEMs, and from dealers or 
resellers who also deal directly with the OEM. Retailers and distributors refer to OEMs as the 
manufacturer, the vendor, or the resource. 
 
Some retail supply chains include more than one intermediary distributor. This is especially 
true of the food industry, where freshness is. a concern. For example, milk may be produced 
on a farm, then sold to a cooperative, which, sells it to a processor, who in turn sells it to a 
distribution brand; it is then sold to a retailer~, who sells it to the consumer. Such a 
distribution network or supply chain) has been likened to the fire brigade, where it is faster to 
pass the .bucket, along a chain of people than to have one person carry it the entire distance. 
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Figure 1.1 Retail Supply Chain 
 
An analogy to the supply chain is the iceberg. As consumers, we see only the part of the 
iceberg that sticks out of the water; most of it is hidden. Supply chains are similar. As 
customers or end-users, we participate in the last transaction in the chain. For complex 
products in particular, there would have been multiple unseen transactions among the trading 
partners who delivered the product, as detailed in the previous milk example and pictured in 
Figure 1.1. 
 
Regarding Figure 1.1, there may also be a difference between customers and end-users 
shown at the end of the supply chain on the right. In this book, the "customer" makes buying 
decisions while the "end-user" actually consumes or uses the product. A wife and mother 
would be the customer for her household because she does the shopping;' family members 
are end-users. Both customers and end-users influence purchase decisions. For example, the 
father may have health concerns for his children and insist that the mother purchase low-fat 
milk for them even, though he is neither a consumer of the product no~ the shopper making 
the purchase.  
 
Most of us buy much of what we use or consume at stores. But alternatives are many and 
increasing. We may also order out of catalogs, go online to order, or purchase from dealers, 
who guide us in our selections. These alternative distribution options are called retail 
channels. The store, direct, and dealer / reseller paths in Figure 1.1 are each channels of 
distribution. 
 
Each level in a supply chain (e.g. distributor, OEM, or supplier) is called an echelon. 
Bypassing an echelon is a process called disintermediation. Disintermediation, in some 
cases, can lower cost, inventory, .and lead times. Many supply chain participants, particularly 
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distributors, are wary of disintermediation efforts that cut them out of the flow of goods. 
Firms trying to use a disintermediation strategy must be judicious in setting up a direct path 
to customers so as not to alienate existing channels. 
 
Recently, a number of well-known apparel brands have opened up their own brand-centered 
specialty stores just up the street from other retailers who carry their lines. Notable examples 
include the previously cited Tommy Bahama and Eileen Fisher, a seller of women's apparel. 
These firms are said to be vertically integrated, controlling most of the supply chain from 
beginning to end. A manufacturer that engages in retail activities would be forwardly 
integrated, whereas a retailer engaged in production would be considered backwardly 
integrated. 
 
The OEM often provides the brand identity for the products sold by the retailer. However, 
brand identity might be associated with the retail enterprise through private label brands 
designed and sold exclusively by that particular retailer. The Gap is an example of a 
company that carries almost all private label merchandise and uses it to develop its retail 
image and long-term sustainable competitive advantage. In some cases, major components of 
a product are branded for inclusion in other products sold at retail, such as Intel chips or 
Microsoft operating systems in computers sold by Lenovo, Toshiba, Dell, or Hewlett-
Packard. 
 
Another foundation for brand identity may be extended product features. These, not the base 
or physical products, are increasingly important in achieving retailing success. Supply chain 
design needs to support extended product strategies. Examples include value-added resellers 
of computer systems and after-market maintenance provided by automobile dealers. 
Starbucks, with Internet access and comfortable places to drink coffee, offers an extended 
product to support sales of base products such as coffee, other beverages, merchandise, and 
food. Their growth is partly based on consumers' perceptions of the coffee shops as a third 
place to go, the others being the workplace and home. A retailer who has a reputation for 
after sales services provides an extended product in the form of risk reduction for its cus-
tomers. The customer is certain that he or she can use the product with confidence, return 
unsatisfactory merchandise, or have problems .fixed promptly.  
 
Globalization is not hot supply chain topic. Figure 1.1 shows second-tier sources of product 
components as either "national" or "international." These categories symbolize the impact of 
global sourcing on the cost of the goods we buy and the economies of all countries engaged 
in trade. Globalization also opens international markets for base and .extended products that 
fuel sales growth. Wal-Mart not only imports many of its products, but it also has opened 
stores in foreign countries, including China.  
 
A possible~ source of confusion is the use of the terms upstream and downstream with 
regard to supply chains. In this course pack, upstream relates to operations that precede a 
point of reference. For example, in Figure 1.1, distributors are upstream of retailers,. For the 
customer or end-user, all operations are upstream. Downstream operations, On the other 
hand, follow points of reference. So distributors are downstream of OEMs .in Figure: 1.1. 
Some companies refer to upstream~ trading partners as their supply chain and downstream 
trading partners as their demand chain. 
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…………………………………………………………………………………………………. 
1.3 DEFINING THE TERMS: SUPPLY CHAIN AND SUPPLY CHAIN 
MANAGEMENT 
…………………………………………………………………………………………………. 
 
This section defines supply chain and supply chain management. There are many working 
definitions of supply chain, depending on the viewpoint of the definer. Common viewpoints 
define the supply chain as procurement only, distribution, or as a collection of information 
system applications. These viewpoints mostly reflect the need for operating efficiency, not 
strategic advantage, from supply chain design. To understand the variation and commonality 
in definitions, the staff of DC Velocity (DC stands for Distribution Center) questioned a 
panel of 11 supply chain practitioners, whom they referred to as logistics profession 
"rainmakers." Table 1.1 summarizes the responses to the question, "How do you define 
supply chain management as it relates to logistics operations?" 
 
One can surmise from Table 1.1 that perspectives on SCM vary. They range from broad, 
planning-oriented definitions (such as # 1, 3, 4, 5, and 7) to more operational ones (e.g., # 2, 
8, and 9). The rainmakers' responses reflect their varying roles, with those of academics and 
executives being broader in nature and operating executives' responses more focused on 
physical flows of concern to logistics professionals. 
 
This course pack also takes a broad view that includes the potential for strategic contribution 
from SCM, so a broader definition, first of the term supply chain, is presented here.  
 
Supply Chain: Product life-cycle processes comprising physical, information, financial, and 
knowledge flows whose purpose is to satisfy end-user requirements with physical products 
and services from multiple, and linked suppliers. 
 
The definition says that the supply chain is made up of processes, as emphasized in Table 
1.1, definition #5. Figure 1.1 is a high-level picture of these processes. They include sourcing 
material, designing products, manufacturing, transporting, fixing, and. selling physical 
products or services at supply chain enterprises. Product life cycle has at least two meanings, 
the selling life cycle and the usage life cycle. For long-life, or "durable," products .as well as 
many services, these aren't the same. The selling time window may be far shorter than the 
product' useful life. Examples are automobiles, computers, a life insurance policy, or a 30-
year mortgage. All must be supported long after newer products take the place of older ones. 
For this reason, product support after the sale can be an important - if not the most important 
and profitable-supply chain component. In these cases, the prospects for seller longevity, an 
extended product feature, is a factor in the purchasing decision.  . . 
 
Physical information and financial flows are frequently cited .supp\y chain dimensions. 
However, the viewpoint, a very common one, of the supply chain as a purchasing or physical 
distribution network is limiting. Information and financial components are as important as 
physical flow in many supply chains and are examples of reverse flows that go in the 
opposite direction shown in Figure 1.1. 
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Table 1.1 

 
Practitioner Definitions of the Term Supply Chain Management 

 
 Thought Leader Definition Summary 

1.  Theodore Stank, professor of 
 logistics, University of 
 Tennessee (Knoxville) 

  An orientation for conducting business across  
  multiple firms with improvement in end  
  customer value as the unifying goal 

2. Tim Krishner, president, 
SeayCo Integrators, Inc., 
custom computer systems 

How best to use the tools and reports to 
enhance productivity 

3. James Stock, senior 
professor in marketing and 
logistics, University of South 
Florida 

The management of a network of relationships 
between independent organizations and business 
units 

4. John Sidell, founder of ESYNC, 
supply chain execution systems 
and consulting 

As the end-to-end management of 
inventory and information from sourcing through 
manufacturing! assembly to distribution to 
customer delivery and, depending on the business 
model, through to the end consumer 

5. Jeffrey Karrenbauer, founding 
director of Insight, Inc., 
optimization and simulation 
applications 

The integration of key business processes from 
end-user through original suppliers, which 
provides products, services, and information that 
add value for customers and other 
stakeholders 

6. Philippe Lambotte, vice 
president, international 
customer service and, 
logistic, Kraft foods- 

Optimal management of goods and information 
flows from 1he retail shelf to our suppliers 

 

7. Chad Autry, assistant 
professor of 'supply chain 
management, TCU 

'Reflects business process integration across and 
through the boundaries of multiple firms acting 
together to create value 

8. Michael Fostyk, senior vice 
president; American Eagle 
Outfitters 
. 

Getting the right goods to the customer, at the 
right time, consistently, accurately, at the right 
value to the organization. 
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Table 1.1 (continued) 
 

Practitioner Definitions of the Term Supply Chain Management 
 

9. John Gentle, retired Owens Corning 
leader for transportation affairs 

It begins with material planning and is 
translated back into transportation requirements 
of inbound materials, warehousing of both raw 
and finished materials, and the transportation of 
the finished goods to the customer 

10. Jeffrey Camm, professor of 
quantitative analysis, 
University of Cincinnati 

The old standard definition ... getting 
the right quantities to the right 
locations at the right time in a cost- 
effective manner 

11. Dick Ward, senior staff officer, 
Material Handling Industry of 
America 

Deals with the sourcing and 
synchronous flow, and flow is the 
keyword here, of all goods and 
materials from the very beginning of 
that chain to the very end, being the 
final consumer, and even beyond, when 
you consider returns 

 
Also omitted from many supply chain definitions is the role of knowledge inputs into supply 
chain processes. Knowledge is the driver behind new products and new processes, the source 
of growth through innovation. Supply chain processes for new products require coordination 
of intellectual input (the design) with physical inputs (components, prototypes, factories, 
distribution channels, and the like). In the retail industry, such knowledge can produce better 
designed, more user friendly, and more stylish products. Increasingly, products sold to 
consumers rely on software to distinguish them. The knowledge component of our definition 
also includes software. 
 
The supply chain should support the satisfaction of end-user requirements. These 
requirements give rise to the fundamental mission of supply chains -, matching supply and 
demand. As noted later in this unit and there may be a range of customer or end-user groups 
who constitute market segments. An integral part of SCM is .designing and implementing 
supply chain operations to satisfy these segments. 
 
A supply chain also has multiple, linked suppliers. From the customer or end-user 
viewpoint, a supply chain exists when there are multiple enterprises backing the last link 
enterprise that delivers the product or service. So, under this definition, the neighborhood 
barber would not constitute a supply chain while a chain of barbershops would. 
 
As mentioned previously, the supply chain has a two-way flow. Many consider supply chains 
only in terms of forward flow from suppliers to end-users, so SCM definitions take on a 
limited sourcing-logistics flavor. For the physical processes, this is largely true. Only one 
definition in Table 1.1 (# 11) mentions reverse flows in the form of returns. But supply chain 
design must include backward flows for product returns, payments and rebates, 
replenishment orders, repair, and other reasons. The European Union has passed regulations 
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that require companies to be responsible for the ultimate disposal of the products they sell 
after their useful life is exhausted. For example, computer manufacturers have to take back 
and recycle parts and materials from the products that they have sold.  
 
Services also have supply chains. Production planning for the research and development 
department, which produces designs not products, can benefit from the same techniques used 
by product manufacturers. Federal Express and UPS operate service businesses, but they 
employ complex supply chains to move customer shipments. A software company like 
Microsoft is challenged to constantly improve its product through upgrades, so it too has a 
supply chain for its knowledge-based product. 
 
With the term supply chain defined, supply chain management, or SCM, is simply the 
following. 
 
Supply Chain Management: Design, maintenance, and operation of supply chain processes, 
including those for base and extended products, for satisfaction of end-user needs. 
 
Although easy to define, SCM is a challenge to practice. Applying this definition, effective 
SCM requires skills to perform the following five tasks: 
 
Designing Supply Chains for Strategic Advantage:  
This task creates new "business models" that shift the basis of competition. Definition #1 in 
Table 1.1 comes closest to recognizing this need. The presence of needed skills to perform 
this task is rare. 
 
Implementing Collaborative Relationships inside the Organization:  
Specialization in focused departments of a retainer or one of its manufacturers produces local 
optimums with substandard service and profits for the retail supply chain overall. . 
Forging Supply Chain Partnerships with Trading Partners up and down the Supply 
Chain:  
This is an "unnatural act" but often a necessary "one to gain competitive advantage Many of 
the definitions in Table 1.1 recognize this need. 
 
Managing Supply chain information:  
The claims for new software applications may confound potential users. The confusion is the 
consequence of having many providers and the difficulties of evaluating their claims or 
adapting their "solutions" to one's business. 
 
Making Money from the Supply Chain:  
Well-managed process improvement retains its importance, but processes that cross 
department and company boundaries have to be defined and addressed. Collaboration is the 
key to generating more cash from operations. Note that the tasks range from strategy-making 
to collaborating effectively and then to running efficient operations. 
 
The tools and techniques in this course pack will help the students improve their skills in per-
forming these tasks. 
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…………………………………………………………………………………………………. 
1.4 THE IMPORTANCE OF CUSTOMER SEGMENTS 
…………………………………………………………………………………………………. 
 
Figure 1.1 shows customers and end-users as a single block. However, customers or end-
users are seldom as homogeneous as the figure implies. The block often is made up of 
individual groups, called segments. Each segment consists of customers who share buying 
habits and product preference, and have common needs for supply chain performance. This 
performance includes features like cost, quality, and responsiveness that are built into the 
supply chain's design. 
 
Some marketers define the four variables that control how products are presented to different 
segments. These "four Ps" are product, price, place, and promotion. Decisions in these four 
will drive retail supply chain design. Needless to say, the number of variations for any 
product line is huge. The SCM "art" is in designing supply chains to support targeted-
segment retail strategies. Subsequent units will describe examples of the variations in 
strategy and the types of supply chain to support them. 
 
..................................................................................................................................................... 
1.5 ADDING VALUE ALONG THE CHAIN 
………………………………………………………………………………………………… 
 
A term that is often interchanged with supply chain is value chain, a term from strategist 
Michael Porter that reflects profitability at different echelons along the chain. Porter uses the 
expression in many of the same contexts in which the term supply chain is used. "Value" in 
this case takes the form of the relative profit of each trading partner. Increasing value added 
is important for strategists because greater value brings higher profits and return on 
investment.  
 
Profitability, or value, will vary among echelons similar to those in Figure 1.1, depending on 
'the product. Many criticize retailer Wal-Mari: for its dominance over suppliers'-hence its 
"ability to capture profit through aggressive cost 'negotiations with manufacturers. Many 
distributors fear disintermediation because their operations are not seen as "adding value" to 
the supply chain. The same is said of retail stores whose business suffers because of direct 
sales by OEMs. 
 
For some technology products, second-tier suppliers may enjoy outsized profits, adding the 
greatest value to supply chain products. These tech companies possess proprietary core 
competencies that drive innovation in the end products. Microsoft and Intel have been 
examples for personal computers. 
 
For other supply chains, the OEM may be the most profitable trading partner. This advantage 
could derive from the OEM's distribution system, its investment in manufacturing plants, or 
its product development capabilities. Resellers in other supply chains could enjoy high 
profits. This would be the case where complex systems have to be assembled from relatively 
inexpensive components. Another source of a highly profitable business comes from after-
sales replacement parts and support. Examples are consumables like printer cartridges and 
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razor blades. 
 
We assume that readers of the course pack represent all the echelons shown in Figure 1.1, hot 
just retail stores. The purpose of this course pack is to present tools that enable players at any 
echelon to increase their strategic advantage and, hence, value and profits. So designing 
operations to increase the enterprise's value in the supply chain is the goal. 
 
…………………………………………………………………………………………………. 
1.6 TYPES OF RETAIL SUPPLY CHAIN BUSINESSES 
…………………………………………………………………………………………………. 
 
This section profiles data related to the U.S. retail industry. This data includes government 
sector classifications at higher levels and financial reports of selected companies at the lower 
levels. Every five years, the U.S. Census Bureau documents all industries in considerable 
detail, including the sector called retail trades. Summarizing this data in what the bureau calls 
the Economic Census leads to a better understanding of the retail industry's size in the 
world's largest market, how retailing fits with its sister supply chain sectors, and some of the 
differences between individual retail industry sectors. 
 
The information in this section should be valuable in other countries also. First, many of 
them export to the United States. Second, other markets, even though smaller, could mirror 
the U.S. market structure as they develop. As a sign that this is the case, an article in the 
Wall Street Journal profiled the potential for growth of "organized retailing." Organized 
retailing is defined as chain store penetration. The article quotes a study by the firm 
Technopak Advisors, an Indian consumer products consultancy. The study describes the 
different levels of organized retailing penetration in different countries-3 percent in India 
compared to 85 percent in the United States and 20 percent in China, a country that has 
become a hotbed' of competition among large retail chains worldwide. Lower levels of chain 
penetration, as in India and China, hold promise for future growth unavailable in mature 
economies. The article describes Wal-Mart's alliance with Bharti Enterprises, Ltd., an 
Indian cell phone company, as a way to skirt Indian regulations and get a jump on 
competitors like Carrefour SA of France and Tesco PLC of Britain. 
 
………………………………………………………………………………………………….. 
1.7 SUPPLY CHAIN COMPONENT DATA 
………………………………………………………………………………………………….. 
 
The North American Industry Classification System (NAICS), run by the U.S. Census 
Bureau, is the successor to the U.S. Standard Industrial Classification (SIC) system. The 
statistics derived from the survey reveal the relative size of the retail and associated sectors 
that comprise the retail supply chain. Figure 3.1 displays a top-down view showing 
participating sectors in the retail supply chain. In NAICS, the first two digits define broad 
sectors similar to those shown in Figure 3.1. Subsequent three-, four-, five-, and six-digit 
classifications proceed to lower sub-sector levels. The top view includes the following 
sectors with their two-digit NAICS codes: 
• Mining (21) 
• Manufacturing (31-33) 
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• Wholesale trade (42) 
• Retail trade (44-45) 
• Transportation and warehousing (48-49) 
• Accommodation and food services (72) 
 

 
 

Fig 1.2 Principal U.S. Supply Chain Sectors 
 
Both retail trade (44-45) and accommodation and food services (72) can be considered totally 
"retail" as most would define the term. Within accommodation and food services, the activity 
split is 90 percent for food services like restaurants, with the remainder, 10 percent, for 
accommodations. For simplicity the figure omits other retail outlets associated with financial 
institutions (banks, credit unions, savings and loan companies) and healthcare providers 
(doctors' offices, clinics, hospitals). 
 
Although the supply chain serving the retail sector devotes a considerable share of its 
capacity to the retail sector, the chain also serves many non-retail industries such as utilities, 
construction, and government. The revenue figures for each sector are not value-added along 
the chain. In other words, the revenues for retail trades include the cost of value-adding 
products and services from the upstream sectors - mining, manufacturing, wholesale trade, 
and transportation and warehousing. 
 
The conclusion to be drawn from the data in Figure 1.2 is that retail as an industry involves 
large numbers of participants in many varied industries. There are, conservatively, over 
2,500,000 enterprises with over 30,000,000 employees. The profile also illustrates the "many 
to many" situation. That is, a lot of manufacturers and distributors, about 500,000, provide 
goods for sale in a lot of retail establishments-over 1,500,000. This gives rise to independent 
or captive intermediary distribution warehouses and other service providers, about 200,000 in 
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the transportation and warehousing sector, which glue the pieces together by receiving from 
many sources and dispersing to many retail outlets. The sector provides services all along the 
chain for movement and storage of goods. 
 
 
Much of what is ultimately sold at retail consists of imports of final products and raw 
materials. So this is also shown, without numbers, as inputs along the chain. 
 
Within the box for each sector are basic statistics about that sector, which include the 
following: 
 
• The number of establishments or locations where business is done. For example, a single 
company, such as a retail chain, will have as many establishments as it has stores. 
• The sales, receipts, or shipments in billions of dollars for the sector.  
• The annual payroll for each sector in billions of dollars. 
• The number of paid employees, including both part time and full time. 
 
A little math shows that the average pay (in 2002) in the retail trade sector was about 
$21,000. In other sectors, pay-per-employee figures are as follows: $32,000 for 
transportation and warehousing, $44,000 for wholesale trade and mining, $39,000 in 
manufacturing, and $13,000 in accommodations and food services. Note that the number of 
employees includes both full and part time. The comparison of retail with other industries 
doesn't take into account the heavy reliance of retail on part-timers. If the adjustments were 
available, the per-employee pay gap between retailing and other industries would likely 
close. 
 
…………………………………………………………………………………………….. 
1.8 REVIEW QUESTIONS 
…………………………………………………………………………………………….. 
1. Explain the Practitioner’s definition of Supply Chain Management.  
2. Retail Supply Chains include more than stores in their Make-up. Briefly explain. 
3. Give a brief profile on principal US supply chain sector.  
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……………………………………………………………………………………………….. 
A CHANGING WORLD: MOVING TOWARD COMPARATIVE 
ADVANTAGE 
……………………………………………………………………………………………….. 
 
Structure 
 
2.1 Basics in Comparative Advantage 

2.2  Concept of Distance 

2.3 Applying the Framework 

2.4 Revenue  

2.5 Workforce Cost 

2.6 Purchased Item Cost 

2.7 Summary 

........................................................................................................................... 
2.1 BASICS IN COMPARATIVE ADVANTAGE 
………………………………………………………………………………... 
 
Few topics resonate more than the effects of globalization on supply chains. It reported the 
lack of organized retailing penetration in large countries such as India and China. These 
countries are fertile grounds for retail chains seeking growth. At the other end of the supply 
chain, original equipment manufacturers (OEMs), and their suppliers in emerging economies 
manufacture many products. Supply chains that stretch across national borders bring political 
debates over whether such changes are good or bad. In rich countries, globalization means 
lower-cost imported goods. Consumers in these countries love a good deal; the developing 
country has ample capacity. On the darker side, changes in sources displace domestic 
producers and their jobs. 
 
For the low-cost countries, exports bring the promise of jobs and middle class prosperity for 
its citizens. C.K. Prahalad, a business professor at the University of Michigan, suggests a 
"different set offenses," referring to globalization as "importing competitiveness." In this 
view, working across national boundaries spurs needed changes all along the supply chain to 
remain competitive. 
 
A "global" supply chain as defined in this book simply means a supply chain that crosses 
international boundaries. Figure 1.1 in Unit 1 shows physical and information flows in a 
typical-supply chain. The OEM in Figure 1.1 imports components from international second-
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tier suppliers and sells its product into national markets. There are many variations of this -
model. A retail supply chain in a developed country likely receives many foreign-made 
goods directly into the retailer's distribution centers 
 
Although the picture of low-cost countries as producers is a common one, retailers are also 
eyeing these emerging markets, with their growing working class, as opportunities for new 
growth. Products in the supply chain might even take a U-turn from factory to retailer to 
consumer, all in the same country. However, this process is not automatic and depends upon 
political and economic conditions in these countries. In instances in which the retailer is 
based in the developed world, developing countries provide the "brawn" to make the product, 
and the retailer the "brains" to design, brand, source, and merchandise it. As each side of this 
balance between brain and brawn adding value seeks to broaden its contribution, the 
equilibrium point is sure to shift industry by industry, challenging supply chains to adjust. 
 
Thomas Friedman in his widely read best seller, The World is Flat, asserts that the 
availability of jobs in emerging countries is not enough to bring third-world countries 
strongly into the world economy. He goes on to say: 
 
“Countries grow out of poverty. .. when they also create an environment that makes it easy 
for their people to start businesses, raise capital, and become entrepreneurs and when they 
subject their people to at least some competition from beyond-because companies and coun-
tries with competitors innovate more and faster. “ 
 
The remainder of this unit summarizes the concept of comparative advantage-a driver behind 
globalization-and describes a framework for decision making, for sourcing, and marketing in 
other countries. 
 
Adam Smith's Wealth of Nations, published in 1776, described the economics for trading 
across national boundaries. Smith urged any country to trade for, rather than make, goods 
that other countries can make more cheaply than that country could. These lower-cost 
countries would have an absolute advantage because they are more efficient at making those 
goods. Trading between countries with absolute advantages in certain products rewards both 
trading partners because each country sells to its trading partner the products it makes more 
efficiently. 
 
Smith likened this concept to a "private family" situation. For example, in a doctor's 
household, the practice of medicine would be the "product" it produces most efficiently. 
Under absolute advantage, the doctor's family should trade for the other things it needs -such 
as groceries, house repairs, and furniture. It would not make sense for the doctor to spend 
time growing crops for food, doing house repairs, or building furniture. Because the doctor 
earns more practicing medicine, time spent on creating these other necessities doesn't make 
sense; also, the doctor needs to maintain his medical skills. Besides, without the doctor 
buying other goods and services, how could patients pay him? 
 
Economist David Ricardo coined the term comparative advantage in 1817. It is 
counterintuitive because comparative advantage says that, even if a country has an absolute 
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advantage in producing a good or service, it is to its benefit to buy even if it has an absolute 
advantage. So the doctor should stick with health care even if that doctor were the very best 
as a farmer, repairman, or furniture maker. This is because the doctor's highest contribution 
comes from the practice of medicine, not from other pursuits. 
 
Ricardo's example, also a classic in economics, describes the relationship between two 
trading partners, Portugal and England, who exchange just two products: wine and wool. 
Portugal had an absolute advantage in both products in Ricardo's day. Despite this absolute 
advantage, the theory of comparative advantage calls for Portugal to specialize in wine while 
purchasing its wool from England. This is because dedicating itself to wine produces more 
overall value than diverting a portion of its winemaking capacity to wool production. With 
this arrangement, English wool makers were able to keep themselves busy and have some 
money to buy Portuguese wine. The Portuguese, in turn, were clothed while earning more 
than they would if they diverted winemaking resources to wool production. 
 
The absolute form of advantage is easier to understand than the comparative form. If a 
country does everything well, why not do everything? This may seem especially true if you 
are a wool maker in Portugal or a wine maker in England. According to comparative 
advantage, both of these "misfits" must pursue another trade. The Wall Street Journal, in an 
editorial, explains further. The editorial writers point out the reality that labor and capital are 
far more mobile than they were back in Ricardo's day. Citing economist Matthew J. 
Slaughter at Dartmouth University in the United States, this speed means that trade is no 
longer a "zero-sum game." That is, the loss of a job in the United States through outsourcing 
and off shoring to places like India or China is not an overall loss to the United States. This is 
despite the consequence of losing some industries, like winemaking in England. 
 
A concept called "complementarity" holds that outsourcing and off shoring brawny jobs to 
developing countries create complementary requirements for brainy jobs in developed 
countries. These expand the scale and the scope of the multinational enterprise. Scale refers 
to' growth in the functions performed in global companies due to their larger size. Scope 
refers to the mix of activities done in the home country, with a focus on higher-skilled 
activities-such as product design, branding, merchandising, and supply chain management. 
These displace the low-skill work transferred elsewhere. Conflict comes because those doing 
the low-skill work are not prepared to do the high-skill work. 
 
Through research, Slaughter has verified the benefits of globalization with data. The findings 
show that, from 1991 to 2001, U.S. companies that added 2.8 million workers in overseas 
affiliates also added 5.5 million jobs in the United States. This growth was faster than that of 
less global competitors. The editorial's conclusion is that, at the company level, jobs created 
overseas generate jobs at home. Simultaneously, the trade brings consumers "greater quantity 
and variety of goods and services for lower prices." 
 
Although the Slaughter study examined U.S. companies, the lessons aren't lost on companies 
in the developing world. Forbes magazine reports the case of Indian company Gujarat Heavy 
Chemicals Limited (GHCL) and its acquisition of Dan River, Inc. in Danville, Virginia. Dan 
River, founded in 1882, designs, manufacturers, and distributes textile products for home 
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fashions and apparel fabrics markets. At the time of purchase, the company had $250 million 
in sales, three plants, and 3000 workers in Danville. It was also in bankruptcy, a situation 
attributed to globalization forces. Indian companies, recently freed to pursue overseas 
investments, have cast about for companies like Dan River. However, GHCL was not after 
more factories (Dan River's brawn); it sought in Dan River its customers, distribution 
network, brands, and designers (its brains). 
 
With customers such as Bed, Bath & Beyond and Linens 'n Things, GHCL expects a rapid 
payback. It intends to extend its reach by acquiring retailers around the world-having 
purchased $200 million chain Roseby's, a 300-store home furnishing retailer in the United 
Kingdom, in mid-2006. The vision is a vertically integrated chain for towels, sheets, and 
related products from "concept to consumer" in one supply chain. 
 
Comparative advantage makes globalization inevitable for retailers and manufacturers in 
retail supply chains. The following sections describe a methodology for assessing the 
viability of building a retail supply chain in a candidate country. Companies seeking to 
shrink their global footprints by dropping countries from their market portfolios can use the 
same method to evaluate their alternatives. 
 
……………………………………………………………………………………………… 
2.2 CONCEPT OF DISTANCE 
……………………………………………………………………………………………… 
 
Globalization usually means doing business at some "distance" across international 
boundaries. Distance, in this context, means physical distance-between a retailer in the 
United Kingdom like Roseby's, for example, and a factory in China. Because the physical 
distance crosses international boundaries, there are other important dimensions to consider; 
e.g., culture, language, political systems, logistics, tariffs, currency exchanges, legal systems, 
and even the climate. This section describes research into the effect of these other "attributes" 
of “distance." 
 
In assessing the attractiveness of country markets, some companies use a conventional tool 
called country portfolio analysis (CPA). This analysis weighs alternative market 
opportunities using market size measures such as 'per capita consumption, income, 
population, and market size for a particular product or product category. This produces a 
ranking of each country's attractiveness in terms of the market size. 
 
Because application of CPA may ignore the costs and risks in a new market that are harder to 
identify. Pankaj Ghemawat recommends taking the~ concept of distance into other 
dimensions in addition to those just listed. His framework utilizes research from economists 
Jeffrey Frankel at. Harvard and Andre Rose at the University of California, Berkeley. Their 
research identifies other patterns in global trade. These include not only geographic but also 
cultural, administrative, and economic distance-producing the acronym CAGE. Table 2.1 
lists the four CAGE distance types and aspects of each. In their research, Frankel and Rose 
found that factors other than geographic distance and income were determinants of the level 
of trade between pairs of countries. For example, a country link unrelated to geography, a 
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"colony-colonizer" relationship, resulted in a 900 percent increase in trade over that observed 
without such a relationship. 

 
 

Table 2.1 
 

CAGE Distance Dimensions 
 
 

Type of Distance Description of Factors Involved 

Cultural Language, ethnicities, religions, social norms 

Administrative 
Colonial ties, common currencies, political harmony, 
trading agreements, government policies, institutional 
strength (legal, financial systems) 

Geographic Proximity, common border, size of country, 
transportation/communication links, climate 

Economic 
Income similarities, cost and quality of natural resources, 
worker availability, infrastructure, raw materials and 
components, and knowledge/information resources 

 
 
Table 2.2 lists attributes and their impacts on trade documented by the research. For example, 
for item #1 in Table 2.2 a 1 percent increase in the GDP of a country such as Mexico will 
produce a 0.7 percent increase in trade with that country. A common border has a much 
larger impact, increasing trade by 80 percent as shown by item #6. . 
 
What this means is that the market potential for a u.s. retailer in Mexico based solely on: 
GDP per capita-the country portfolio analysis approach-will underestimate potential of the 
market due to the effect that a common border has. Ghemawat .cites the case of Tricon 
Restaurants International (TRI) formerly based in Dallas, Texas, and now doing business out 
of Louisville, Kentucky, as YUM! Brands, Inc. The company's popular food chains include 
Kentucky Fried Chicken (KFC), Pizza Hut, and Taco Bell. Measuring .only per capita fast 
food consumption, TRI found Mexico to rank 16th out of 20 countries it served in market 
potential. Because of outsized debt, TRI was faced with the need of pruning the number of 
countries in which it operated. Applying the factors in Table 2.2, TRI found that Mexico 
advanced in market potential from sixteenth to a tie for second by adjusting for geographic 
closeness to its base in Dallas, a common border between the countries, and membership in a 
trade agreement (North American Free Trade Agreement, or NAFTA) and deducting for lack 
of a common language. Overall, 'Mexico tied for sec~nd with the. United Kingdom; Canada 
ranked first. 
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Table 2.2 

 
Attributes and International Trade Level Impacts 

 
 Attributes Related to Distance Effect on 

International Trade CAGE Factor 

1. 1 percent increase in gross 
domestic product (GDP) 
per capita 

+0.7 percent per 
1 percent gain 

Economic 

2. 1 percent increase in GDP +0.8 percent per 
1 percent increase 

Economic 

3. 1 percent increase in physical 
distance 

-1.1 percent per 
1 percent increase 

Geographic 

4. 1 percent increase in physical 
size 

-0.2 percent per 
1 percent increase 

Geographic 

5. Access to ocean +50 percent Geographic 

6. Common border +80 Geographic 

7. Common regional trading 
block 

+330 Administrative 

8. Colony-colonizer relationship +900 Cultural 

9. Common colonizer +190 Cultural 

10. Common polity (form or system of 
government)  

+300 Administrative 

11. Common currency +340 Administrative 

 
These insights enabled TRI to focus its scarce resources on the most profitable countries -in 
this case those closest to home. 
 
Because trade is a two-way flow, this concept can be extended to decisions regarding 
sourcing, not just selling. Ghemawat explains that different distance factors will have 
different impacts on individual industries. Electricity, for example, is highly sensitive to 
administrative and geographic factors, bur not at all to cultural factors. Preferential trading 
agreements in the administrative distance category affects textile fibers, where such 
.agreements are common, more than they affect footwear where such agreements are less 
common. 
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……………………………………………………………………………………
2.3 APPLYING THE FRAMEWORK 
…………………………………………………………………………………. 
 
Experts caution against blindly chasing "low cost" as the primary goal of going global. James 
Womack, who coined the term" lean" (now employed to: manufacturing operations as well as 
supply chains) recommends application of "lean math" in making such decisions. In an 
article, Womack listed several costs that the purchasing department often omits, including the 
following: 
 
• Correction for allocated overhead costs that will not be reduced by international sourcing 

• Added inventory costs to cover the distances involved 

• Cost of added safety stocks to protect against disruptions 

• Cost of expedited shipments that may be necessary 

• Added warranty costs due to supplier learning curve delays 

• Cost of engineering and social audit visits to ensure product quality and workplace 

standards 

• The time of managers to establish and maintain the supply chain link 

• Costs of lost sales and out-of-stocks due to longer lead times for material 

• Costs of written off product due to the need for longer term forecasts that are more likely 

to result in excess stock 

• Risk due to suppliers becoming competitors 

 
Levy and Weitz in Retailing Management cite other hidden costs more directly of concern 
to retailers. These include the following: 
 
• The "panache" or style associated with higher-priced goods from a country with a better 

reputation for quality. 

• The technical reputation of the source country. 

• Foreign currency fluctuations. 

• Tariffs and other taxes. The authors note that free trade zones in some countries also offer 

tax relief. 

• Logistics costs, including the holding cost of inventories and transportation.  

• Extra costs for quality assurance, including qualification of suppliers and inspections. 
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• The flexibility gained through quick response to changes in demand and frequent 

deliveries.  

• Preference of customers for products made in their own country.  

• Cost of policing human rights and child labor laws. 

 
To take these factors into account, CAGE can be blended with other techniques to assess 
risks and opportunities in doing business in other countries. Table 2.3 uses a financial 
statement approach to list operating "factors of production" for application with the CAGE 
approach. In any analysis of sourcing, the hidden cost factors listed previously should be 
captured in the applicable categories in the table. Each category applies in varying degrees to 
different kinds of supply chain companies - to retailers, distributors, and. manufacturers.  
 

Table 2.3 
 

Impact of Globalization on Factors of Production in the Retail Supply Chain 
 

Improvement 
Categories Description Globalization Opportunity 

Revenues Sales of products through retail 
outlets, distribution services, or 
product sales from manufacturing. 

Expanded sales or production in new 
countries, including those countries that 
manufacture for the retailer or original 
equipment manufacturer (OEM). 

Workforce costs 

Direct labor Labor that "touches" the product. 
Examples: retail sales people, 
purchasing, assembly workers, and 
material handling. 

Lower-cost labor is often 
the motivator for outsourcing  
or off shoring. 

Indirect labor Labor that doesn't have a work 
measurement standard but supports 
the direct labor component. 
Includes store support functions. 

These functions 
coordinate production 
and may increase with 
globalization. 

Administrative/ 
clerical 

Detached from direct activity. 
Managers, assistants, accounting 
staff, receptionists, and sales 
administration often allocated. 

These tasks, especially if they are routine 
or don't require face-to-face interaction, 
are finding homes in lower-cost locales. 

Technical- 
professional 

Engineers, merchandising staff, 
information technology support, 
logistics planners, and other 
white-collar functions. 

Often considered the custodians of "core 
competencies," this group is also 
experiencing outsourcing and off shoring 
to lower-cost locales. Additions needed to 
support operations in new countries 
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Table 2.3 (continued) 

 
Impact of Globalization on Factors of Production in the Retail Supply Chain 

 
 

Improvement 
Categories 

Description Globalization Opportunity 

Recurring costs Annualized costs of 
capacity - stores, 
manufacturing plants, 
and equipment and 
inventory. Interest on 
debt or capital 
recovery. Other fixed 
expenses. 

Avoiding capital 
expenditures mayor may 
not be a good reason for 
sourcing globally. 
Overseas locations mayor 
may not have lower capital 
costs. With automation, 
some processes may best 
be left at home. 

Purchased goods and services costs  

Professional services Manufacturing, 
accounting, consulting, 
transportation, and 
Engineering support. 

Routine tasks can often be 
off-loaded. However, their 
absence in an offshore 
location can be a deterrent 
to globalization. 

Standard services Transportation and 
other logistics, 
janitorial, local services, 
and security. 

These are locally 
purchased. The amount 
and quality often affect a 
globalization decision. 

Specialized material/ 
merchandise 

Material or 
merchandise made to 
company specification. 
Private label brands, 
unique components for 
products. 

This category is often the 
subject of partnerships 
among trading partners. 
The availability of these 
sources is a major 
globalization 
consideration. 

Commodity 
material/merchandise 

Products or material 
bought by many 
companies. Low 
technology, off-the- 
shelf design. 

Industries depending on 
commodities may locate 
close to the source to 
reduce the cost of 
logistics. Certainly, 
sufficient capability is 
needed locally. 

 

 
An example using transportation service illustrates the issues faced. An OEM that 
manufactures a bulky, low-value item could face higher costs for transportation under the 
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standard services category in Table 2.3 should they go into another country to either sell or 
make their product. Applying CAGE, longer shipping distances (a geographic distance) 
would penalize a distant country as a candidate for making or marketing this product in that 
country. On the other hand, a high-value, complex product might be penalized by language 
differences (cultural distance) if end-users require detailed instructions and technical support. 
Such a manufacturer might favor trading partners in countries with the same language. 
Another option for the manufacturer would be to mitigate the effects of the added distance. 
For example, for the manufacturer of bulky merchandise, the strategy could be to 
manufacture locally to supply the market in that country. 
 
A retailer seeking to expand in a new country requires ample qualified store staff and related 
facilities. Logistics services and infrastructure are also vital. So is a legal system that assures 
predictability in contracts. This retailer can use the CAGE framework to extend traditional 
economic and population measures. 
 
Table 2.4 correlates factors of production with distance attributes. The purpose is to assist 
readers in tailoring the CAGE application to their situation. A particular retail chain may be 
more concerned with income and GDP levels and the availability of a skilled workforce for 
its stores. These are economic and administrative factors. A manufacturer, on the other hand, 
may be more concerned with the cost of logistics, which is a geographic factor. 
 
The correlations are "+" or "-" depending on the direction. For example, a common language 
is a positive influence on the ability to integrate the workforce. So a retail user of this matrix 
might credit a particular country with a 200 percent increase in potential if it values easy 
communications with the home office. If it is not important to the business, then a credit may 
not be justified. Another example for both retailers and manufacturers is the negative 
correlation of geographic factors (physical size, access to ocean, common border) on the cost 
of transportation, which is a standard service. So a business that is affected by transportation 
costs would penalize locations accordingly. The following sections describe some of the 
many considerations for applying the methodology. The user can start with the correlations in 
Table 2.4 and modify them according to products, competitive position, and objectives. 
 
2.3.1 Revenue 
 
The matrix shows positive correlations, as one might expect, with income level and GDP. 
Participation in a regional trading block offers added revenue potential because tariffs and 
better logistics make a product more competitive. These effects should be available to both 
the retailer intending to open stores in the country and the OEM seeking distribution and 
retailers as customers there. They are less of a factor if the OEM is evaluating whether to 
manufacture in the county-unless sales there are dependent on having a manufacturing 
presence. 
 
. 
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2.3.2 Workforce Costs 
 
The retailer or OEM that requires higher skills could find that higher income levels signal the 
availability of such people. Ease of doing business is certainly improved by a common 
language for all types of employee. Physical distance is likely to have a negative impact if 
personal contact is needed across country boundaries. Colonization categories and common 
polity are marked because these signal shared value systems and heritage. 
 
2.3.3 Fixed Costs 
 
Fixed costs include facilities (stores, warehouses, and factories), interest paid, process 
equipment, and transportation investments. Income level and GDP are indicative of local 
wealth that could be a source of financing. A common polity would produce a common 
approach to contracts and legal recourse to secure investments. 
 
2.3.4 Purchased Item Costs 
 
Income level is an indicator of the presence of skilled professionals. Higher levels of GDP 
reflect the availability of all categories of purchased items-in addition to purchasing power 
for the retailer's or manufacturer's products. Physical distance and physical size point to 
increased transportation cost under standard services. Access to the ocean and common 
border should make transportation and logistics less expensive for any given amount of 
product movement whether it's subcontracted or commodity-type material. A common 
language should aid communications with service professionals and technical staff. Common 
polity and common currency should benefit contracting relationships for materials and 
services. 
……………………………………………………………………………………
2.4 SUMMARY 
……………………………………………………………………………….. 
This chapter explains the theory of comparative advantage and a method for assessing where 
to go, or where not to, if alternatives for doing business in new countries exist. The method 
recognizes that physical distance and local income may not be sufficient to understand risks 
in extending a supply chain. The methodology should assist in deciding "where" and "where 
not" to pursue cross-border expansion. 
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…………………………………………………………………………………………………. 
 DRIVERS OF RETAIL SUPPLY CHAIN CHANGE 
………………………………………………………………………………........ 
Structure 
 
3.1 Introduction 

3.2 Importance of Drivers 

3.3  Innovation Drivers 

3.4 Extended Product Design 

3.5 Globalization 

3.6 Flexibility Imperative  

3.7 Process Centered Management 

3.8 Summary 

…………………………………………………………………………………………………. 
3.1 INTRODUCTION 
………………………………………………………………………………........ 
 
This chapter describes six drivers fueling change in retail supply chains. Most of the 
transformation witnessed today can be traced to one or more of these drivers. In marketing, 
these are often called uncontrollable variables. The drivers arise from multiple causes: 
competition, regulation, economy, society or social evolution, and technology (CREST). 
Table 3.1 presents a working definition of each of the drivers discussed in the next section, 
and Figure 3.1 models the connections among them. 
 
The unit also illustrates a framework for defining requirements for flexibility, the cornerstone 
of supply chain design, whose requirements are a driver of supply chain change. Supply 
chain features needed to achieve flexibility are pervasive, encompassing product offerings 
and design, the logistics network, and employee capabilities. 
 
…………………………………………………………………………………………………. 
3.2 DRIVERS ARE IMPORTANT 
…………………………………………………………………………………………………. 
 
Drivers are generally beyond the power of individuals to influence. People embedded in 
supply chain operations seldom connect change drivers to the tasks they perform daily. 
However, the need to adjust to these forces is always present, even if the need is unseen. 
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Here we describe these drivers and explain how they compel changes in the retail supply 
chain. Those formulating projects to improve retail supply chains should understand and 
acknowledge their projects' "roots" in the form of drivers. This acknowledgment will lead 
them to identify and address important issues that increase chances for success. 
 

Table 3.1 
 

Supply Chain Change Drivers Defined 
 

 SCM Drivers Definitions 

1. Innovation 
Technical advances in both product and process. 
Examples include material technology, production 
equipment, software, and artistic input 

2. Extended product 
design 

The necessity for features and services beyond the base, or 
physical, product. Often driven by commoditization of the 
base product 

3. Globalization 
Having to source or sell across international borders. 
Includes trade for raw materials, manufacturing, distribution, 
and marketing/sales 

4. Flexibility 
imperative 

The advantage gained from effective responses to market and 
technology changes. Examples include product mix, volume, 
base product design, and extended product features 

5. Process-centered 
management 

A focus on multi-company business processes for 
designing or improving organizations and systems 

6. Collaboration 

Using intra- and inter-company cooperative efforts to meet 
mutual goals. Exchanging transaction information between 
partners. Joint development and improvement of supply 
chains 

 
Innovation, in Figure 3.1, pushes the change process forward, so we place it first in our 
sequence. Innovation is affected by changes in product and process technology. These are 
external to the supply chain. The fruits of collaboration among supply chain trading partners 
also promote innovation, an internal source. The three drivers, extended product design, 
globalization, and flexibility imperative, shape the direction, scope, and form of products and 
services and the supply chains that deliver them. Two-headed arrows connecting these three 
drivers signify simultaneous, coordinated responses. In effect, the output of innovation is 
"digested" and transformed into requirements for retail supply chain process designs and the 
collaboration required implementing and maintaining them. 
 
The next driver is what we call process-centered management, encompassing the 
requirements for new supply chain processes-processes that cross both internal department 
and inter-company boundaries. Crossing these boundaries challenges the traditional 
organization-centric or budget-centric paradigm in most companies. The process design 
encompasses enabling organization designs and technologies. These, in turn, define needs for 
collaboration, the last driver. Collaboration among supply chain partners sets in motion more 
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innovations in the form of continuous improvements and more far-reaching changes. 
 

 

 
 

Figure 3.1 Drivers of supply chain management (SCM) change 
 

 "Where are the company boundaries?" is a question asked about Figure 3.1. In other words, 
"Are the drivers internal or external to a single company?" The answer is, "Both." The 
drivers act on industry supply chains. However, the need for anyone company to react will 
depend on the driver and its effect on the industry and the company. For example, new 
product / process technology innovation likely originates outside the company and its 
immediate trading partners. Collaboration, on the other hand, is between one's own 
company and its trading partners, so it's contained within the supply chain. The following 
sections discuss the drivers and how each plays a role in motivating supply chain change. 
 
....................................................................................................................................................
3.3 INNOVATION DRIVER 
…………………………………………………………………………………………………. 
 
The model in Figure 3.1 shows innovation as the "engine" of change, affecting both products 
and the processes needed to produce them. An innovation in product technology, such as 
nanotechnology or improvements in diesel engines for automobiles, will act on current 
supply chains for related products and services. A totally new product could require new 
suppliers as well as new ways to distribute; a product. 
 
A process innovation, such as RFID, shipping containers, or supermarket shopping carts, 
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alters the way the product is produced or distributed, making it better or lowering the cost of 
shipping, handling, and storing it. Other examples include changing relationships in the 
supplier base itself, such as vendor-managed inventory that results in bypassing distribution 
centers or, conversely, adding distribution points; and cross-docking at warehouses. 
 
Product, process, and supply chain innovations interact. The interactions can overlap or be 
sequential in their timing. Unfortunately, development of new products, changes in process 
technology, and the pursuit of new markets are often the responsibility of different 
departments in a company. This division of responsibility is a barrier to coordinated 
implementation. Those responsible for the innovations may come together only by 
happenstance or when things are obviously not working well. At the National Retail 
Federation Annual Conference in January 2007, 90 percent of trade-show booths were 
devoted to showcasing non-Web, or E-commerce, technology solutions. This suggests that 
there are many areas of the retail supply chain that need improvement. 
 
Without innovation, the push for supply chain change would be much more limited than it is. 
Product innovation increases the value of products to customers. The reward is more than a 
minimal profit over cost-the kind of profit enjoyed by product innovators such as those in the 
pharmaceutical (new drugs) and technology industries (Microsoft, Google). Clothing retailer 
Zara has also honed its process for adopting new styles quickly; Au Bon Pain does the same 
with sandwiches. The Indian company GHCL is integrating the supply chain for bed and bath 
products. Profits from the stream of new products fund new investment, enrich producers, 
and fuel more innovation. 
 
Another driver arises from process innovation. Even without new products or markets, few 
can stand still in the face of competition. This is particularly true for low-margin products 
where distribution costs are a high share of the sales price. This is a powerful driver because 
low-cost operators in markets set the standard. Also, as process innovations decrease costs 
and improve service, products become more affordable, increasing the ability of customers to 
buy them and expanding the available target market. 
 
The consulting firm McKinsey captured the effects of process innovation by examining U.S. 
retail sales leader Wal-Mart.  The author of the study, Bradford Johnson, notes that in 1987 
Wal-Mart had only a 9 percent market share, but was 40 percent more productive than 
competitors as measured by sales per employee. By 1995, through "big box" stores, 
electronic communication with suppliers, low prices, aI1d central distribution centers, Wal-
Mart had a 27 percent share and a productivity advantage of 48 percent. 
 
From 1995 to 1999, competitors played catch-up, but Wal-Mart maintained its edge. 
McKinsey's study summarized how Wal-Mart achieved the gains through changes in both 
product and process. 
 
• Managerial innovations that did not involve information technology. An example is 
cross-training employees to increase flexibility in their assignment and the hours they work. 
• Focused IT investments that enhanced Wal-Mart's low-price objective and did not 
include more recent investments in real-time sales data collection and dissemination. 
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• Higher-value goods matched to the market's desire for upscale products. For example, 
the $30 shirt costs as much to handle and sell as the $20 shirt, but is far more profitable. 
 
Wal-Mart illustrates the innovation driver for supply chain projects. The company uses its 
supply chain capability to identify products that yield the highest profit. For a retailer 
bringing thousands of products to market, pegging profitability at the product level is a vital, 
and often daunting, task. Relying on data, not the intuition of buyers and merchandisers is the 
key.  
 
What about a company with only a few products where there's no confusion where 
profitability lies? This is often the case when the product is based on intellectual property 
(IP) that provides a monopoly of sorts. A Wall Street Journal article described the 
implications of this product category.  The article notes that the products based on IP are 
fundamentally different. Almost all the cost is in development, and almost 100 percent of 
every sales dollar is pure profit after the initial investment in development is paid off. 
 
Is SCM important in cases where the cost of the base product is close to zero? There are at 
least three ways supply chain considerations support such proprietary monopoly products. 
 
1. The introduction of "killer" products. Effective supply chain processes speed 
moneymaking products to market. Glitches that delay product introduction are tantamount to 
leaving money on the table. Also, such software products require, according to Bill Gates of 
Microsoft as quoted in the Wall Street Journal article, "Monopoly Power." This results only 
if you become an industry standard by being first to market. Without that dominating 
position, upfront investments will be total losses, not total profits. The supply chain may 
make the difference in establishing this position ahead of a competitor. 
 
2. Reduction of unseen lost sales. Reducing lost sales requires adequate supplies to meet 
demand. Products produce no profit if the sale is lost due to a stock out. This is so important 
to Wal-Mart that it has a program called remix for handling fast-moving staple products.  
 
3. Extensions of product lift. The innovative product is not innovative forever. If costs are 
not reduced as it matures, it may die a sudden death. Squeezing cost out of the supply chain 
is a duty of supply chain managers. 
 
Steven Wheelwright and Kim Clark have defined different types-of product and process 
change. Table 3.2 shows type A through D from Clark and Wheelwright; E is the addition to 
recognize the "partnership" project, which contains its own issues. The table recognizes that 
each project will vary in terms of the product and process change involved. For example, an 
A-type project involves minor changes in both dimensions. A changes are like Rhino 
Entertainment's compact disc (CD) releases of its wide variety of previously released tracks 
or new menu items at sandwich maker Au Bon Pain. The companies' flows of new products 
are routine events, and the product introduction process is repeated over and over. 
 
B projects are more ambitious. They often involve the "next generation" of a base product. 
The continual upgrading in personal computers is an example. A product change in the B 
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category could result' in the same effect on the process dimension, or needed processes could 
remain the same. The C project is the "breakthrough" in either product or process. 

Table 3.2 
  

Types of Product /Process Development Projects 
 

Type Examples Extent of 
Product Change 

Extent of Supply 
Chain Change 

A 

Existing product 
enhancements 
 
Derivative products 
 
Variations on similar 
products 

Minor changes 
 
Different content / 
same form 
 
Few, if any, supplier 
changes 

Incremental or no 
change 
 
Single department 
involved 
 
Requires material 
  management changes 

B 

Next-generation 
product 
 
New platform 

Major changes likely 
 
Supplier changes 
more likely 

Next-generation 
process 
 
Multiple departments 
involved 
 
Likely supply chain 
impact 

C Radical 
breakthrough 

New core product 
 
Probable new 
suppliers and chain 

New core processes 
 
New supply chain 
more likely 

D Research/advanced 
development 

Leads to new core 
product 
 
New suppliers/chain 
likely 

Design requires new 
core processes 
 
New supply chain 
more likely 

E Partnership 
projects 

Likely to require a 
new supply chain if 
product is new 

Supply chain change 
involving partners 
likely 

 
.In retailing, the growth of Internet sales is an example of a C project on the process side. D 
projects represent the "fuzzy front end" of product and process development. Managers may 
choose how much supply chain planning is required. E projects are efforts with multi-
company participation. These bring other issues discussed elsewhere in this course pack.  
 
Table 3.2 describes the impact on the retail supply chain from either new products or new 
processes. A next-generation process resulting from a B effort can happen even if there is not 
a great deal of change in the product itself. Likewise, a next-generation product may require 
only incremental process or supply chain changes. 
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Manufacturing companies use the term "concurrent engineering” or CE for short, to 
describe simultaneous development of manufacturing processes and products. Note that most 
efforts are confined to manufacturing at a company and do not address broader supply chain 
issues. CE speeds up product introduction. It is the opposite of the "over-the-wall" approach 
of engineering departments handing product designs to the production department-or 
increasingly to suppliers. For many products, delays are just as great when handing a design 
to the procurement department charged with finding suppliers. The need to consider the 
capabilities of supply chain partners adds another dimension to the CE concept. Now it is not 
only tooling and material that have to be considered, but also other issues such as distribution 
channels and inventory policy. CE for the entire supply chain particularly fits in the case of 
B, C, and E products. In these cases a new product is more likely to be accompanied by a 
new supply chain. 
……………………………………………………………………………………………… 

3.4 EXTENDED PRODUCT DESIGN 
……………………………………………………………………………………………… 
 
Figure 3.1 illustrates how product or process innovations feed the next SCM driver, 
extended product design. Our definition in Unit 1, describes the supply chain as "product 
life cycle processes comprising physical, information, financial, and knowledge flows whose 
purpose is to satisfy end-user requirements with physical products and services from 
multiple, linked suppliers." For many products, there can certainly be a lot of services, and 
such services are a source of differentiation. 
 
Figure 3.2 depicts the base and extended products, and lists the supply chain links-retailer, 
distributor, original equipment manufacturer (OEM), or supplier-that might provide each 
service. In Figure 3.2, the physical product is the "base product," and with it the services help 
to form the "extended product." For several services, such as product availability and 
warranties, more than one link along the chain may play a role. For product availability, the 
retailer or the distributor or both could be responsible. 
 
A Wall Street Journal article confirmed the trend by stating that “manufacturer find 
themselves in the service sector. ‘ The article attributes the trend to manufacturers having to 
provide services because that is “where the money is.” Few products and services are 
commodities in the strictest sense. However, for many, extended product features may 
outweigh the importance of the base product, which customers may view as indistinguishable 
from competing brands. General Electric's former CEO, Jack Welch, portrayed service 
development associated with hardware production as fundamental to his success as the CEO. 
 
In an ideal world, supply chain managers methodically monitor the product and process 
innovations coming their way. They then design supply chains to incorporate each 
innovation. Or, in a slightly less ideal world, the managers slot each innovation into the 
"best-fit" supply chain already in place. However, in many instances, managers fall short of 
achieving either of these situations. In fact, base product and extended product management, 
like other related functions, are also often in separate departments. For example, base 



 34

products may be the responsibility of R&D, engineering, and manufacturii1gdepartments, 
whereas marketing and sales shape extended products. 

 
 

Figure 3.2 Base and Extended Product. 
 
Many managers also assume that every product innovation must fit existing supply chains. 
Inertia, hard-to-change information systems, required behaviors, and functional barriers make 
it hard to adjust current practices. Everyone is used to the way things work now; additionally, 
expensive investments in systems, staff, and facilities may be needed for the new product. 
However, ignoring this driver will put the company at risk. 
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……………………………………………………………………………………………… 
3.5 GLOBALIZATION 
……………………………………………………………………………………………… 
 
We have discussed the economics of comparative advantage behind globalization. By adding 
jobs and payrolls, social good also arises from globalization through growth in multi-country 
supply chains. For supply chain managers, globalization influences range from upstream 
suppliers to downstream customers. For smaller manufacturers who export to other countries, 
their executives must not only ensure that the production lines are running but also that 
currency risks are hedged. The shift to "offshore" sourcing, often to cut material cost, 
provides opportunities for jobs and investment in developing countries. When this occurs, 
globalization puts money in people's pockets, widening markets for company products. For 
example, the market in China for cars is growing, even for luxury models. Many sales in 
China today are to first-time buyers-and often for cash. 
 
Rich Karlgaard, publisher of Forbes magazine, describes the state of the world's growing 
prosperity? He notes that the U.S. economy grew 30 percent in the five years after the 9/11 
attacks on the World Trade Center and Pentagon. This is in spite of the fact that these attacks 
were designed to "destabilize" economic life in the western world. He notes that the global 
economy did even better than the  United States, growing 47 percent in the same period. 
 
Long-term growth can also be documented on a per capita (per person) basis. On a per capita 
basis, in 1500, as the Renaissance began, per capita gross world product was $800 in current 
dollars. Three centuries later, in 1820, it had increased only to $950. However, by 2006, it 
had grown substantially to $9500. However, this growth has been unbalanced with higher per 
capita incomes in the developed world-about $30,000. So, there are many stuck in poverty, 
particularly in Africa and India, where incomes remain at the levels they were at in 1820. 
 
Karlgaard refers to the imbalance as "immoral and obscene," given the deprivations at the 
bottom of the income ladder. He points to the spread of technology, communications, and 
"ideas" such as those of Adam Smith as being responsible for growth in the rich regions. The 
implication is that globalizing markets enabled by supply chains may be the mechanism to 
spread this wealth. 
 
Narayana Murthy echoes these thoughts.  Murthy is the retired chairman of Indian 
technology services firm, Infosys Technologies Limited. Murthy reports that the company 
started on the premise that globalization would make the world "as wired and open as a 
trading floor." The founders' premise was that this globalization would bring a competitive 
advantage to low-cost skilled workers. 
 
Murthy's company has grown, in 25 years, from virtually nothing to a $20-billion firm with 
58,000 employees. He describes how India, at the beginning, was bogged down in a culture 
of bureaucracy. His startup faced obstacles like a two-year delay to buy a computer and two 
to three years to get a telephone line. These are examples of" distance" as defined earlier. His 
advice, upon retiring, is to pursue fresh ideas with vigor, maintain a meritocracy, and to 
benchmark operations and products against the best competitors continuously. 
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……………………………………………………………………………………………… 
3.6 FLEXIBILITY IMPERATIVE-THE ULTIMATE CAPABILITY 
……………………………………………………………………………………………… 
 
The last driver arising from innovations is the retail supply chain flexibility imperative. 
Absence of flexibility infers a static supply chain that is unable to "flex" as changes in the 
environment require. Product designs, competitive responses, sales levels, and customer 
requirements rarely stay the same for long. Although the environment has many moving 
parts, many companies attempt to fulfill customer requirements with a "one size fits all" 
approach. They fail to take into account the needs of different customer segments, the 
necessity of providing extended product features, and the ever-changing base products. 
 
Flexibility is a term with different meanings to different people. However, its importance 
raises the need to define the word and what it requires in supply chain design. For this to 
happen, management must be prepared to respond in three ways: 
 
1. Mindset: The company must recognize the need for defining flexibility formally, and 
what kind of flexibility is needed for the business. 
2. Long Term: Management must be skilled enough to match supply chain design, 
including supply chain capacity, with customer expectations. If it is not willing to do so, 
management must be prepared to drop customers. In growth markets, management must 
monitor the marketplace to quickly adapt to changing customer needs. 
3. Short Term: Management must understand the markets they choose to serve well 
enough to define requirements for response time and production flexibility. 
 
The needed responses are interdependent. That is, a company must have #1 to get #2; and it 
must have #2 to get #3. The next sections explain each further and their implication for retail 
SCM. 
 
3.6.1 Management Mindset 
 
If one accepts that change in variables such as product demand and product mix will occur in 
the marketplace, then one must accept that building flexibility into the supply chain is 
"imperative." The flexibility imperative becomes the foundation for achieving objectives in 
any of the other traditional supply chain metrics such as cost and lead time. Being flexible 
gives the ability to move to where the supply chain needs to be with regard to reliability, 
responsiveness, cost, and asset utilization. Without flexibility, to cope with change, there can 
be no ongoing reliable delivery, responsiveness to customer demand, efficiency, and 
effective use of assets. 
 
Describing the absence of the correct mindset is easier than defining its presence. Symptoms 
of such an absence include the following: 
 
• Company strategies are silent on the topic of flexibility. 
• Departments in the supply chain are frozen and unlinked. Separate budgets exist for 
functions-marketing, sales, purchasing, manufacturing, and distribution -without regard to 
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the processes they share. 
• Supply chain is defined as warehousing, transportation, and other physical handling of 
products. Manufacturing, product design, marketing, and inventory management are not 
included. 
• The primary measure for supply chain managers is cost. A common example is "supply 
chain cost per dollar of sales." 
•  Management pursues an inventory reduction program. Inventory is an effect, not a cause. 
It is the by-product of supply chain processes and can't be reduced unless supply chain 
processes are changed. 
• The company measures buyers on unit costs of purchased material, omitting other cost 
factors such as returns and quality. 
• Lost sales due to out-of-stock situations are not estimated and tracked. No one is 
accountable for them. 
• Inventory and other assets are considered "free" because their costs are not weighed in 
performance measures. 
 
The presence of any of these conditions should raise alarms. However, absence of any of the 
symptoms is not sufficient for achieving a management mindset. Management should also 
articulate the types of flexibility needed for the business such as that described in the 
following section. 
 
3.6.2 Defining Needed flexibility 
 
David Upton has recommended a methodology for incorporating flexibility into 
manufacturing systems. His definition of flexibility as follows: 
 
“Flexibility is the ability to change or react with little penalty in time, effort, cost, or 
performance.” 
 
The framework for flexibility can be translated from the manufacturing level, where he 
proposed it, to trading partners such as distributors and retailers. Upton recognizes the 
problems that go with defining flexibility. Just saying, "We need to be flexible," is 
inadequate due to the many possible interpretations. To fill this gap, Upton defines flexibility 
as having three "dimensions" defined by answers to questions. Table 3.3 summarizes the 
framework and provides examples. 
  
• Question 1 asks what parameter requires flexibility, that is, in what dimension is 
flexibility needed. APICS identifies product mix, design changeover, product modification, 
volume, rerouting, and material usage in the product as flexibility dimensions for a 
manufacturer. Some of the same dimensions exist for retailers and distributors. Other 
dimensions include delivery lead time, support from extended product services, and product-
line breadth and depth. 
 
• The answer to Question 2 identifies the "time horizon." Upton uses operational, tactical, 
arid strategic for short (seconds, minutes; and hours), medium (hours, days, and weeks), 'and 
long time horizons (weeks, months, and years). Whether short means seconds or hours 
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depends on the product, industry, and position along the supply chain. 
 
• Question 3 addresses "elements" of flexibility. Upton describes three elements under 
which most flexibility requirements fall. They are range, mobility, and uniformity. 
 
 
 
 
 

Table 3.2 
 

Characterization of Flexibility 
 

 Component Description Examples 

1. Dimension What is it that requires    
flexibility? 

Different input materials 
Mixes of product 
Different volumes 

2. Time 
horizon 

 
What is the period over which 
flexibility is required? 
• Operational –seconds to days
• Tactical-days to months 
• Strategic-months to years 

Operational-schedule changes, daily 
shipments, order response time 
 
Tactical- quarterly changes in mix, use 
of materials, number of SKUs to carry to
support a product line 
 
Strategic-long-range changes requiring 
capital or new systems 

3. Element 

 
In what way should we be 
flexible? 
• Range-by how much the 
dimension (#1 above) must be 
able to change 
• Mobility-low transition costs 
for moving in a range 
• Uniformity-the ability to be 
consistent over a range 

Range-volumes of output or 
deliveries, sizes of product, SKUs 
breadth, merchandise models 
 
Mobility-having low setup costs to 
change product mix or to add or 
discontinue merchandise SKUs 
 
Uniformity-the ability to maintain a 
certain standard such as delivery time, 
cost, or merchandise availability 

 
 
A range element specifies the limits of performance. For example, if volume flexibility 
(dimension) over a short period is sought (time horizon), the range will specify the high and 
low operating volumes. Mobility refers to the lack of a penalty in moving from one state in 
the range to another. For example, if there is little cost in moving from 100 units per hour to 
150, then mobility is high. On the other hand, if it is very difficult to make this change, 
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mobility is low. Uniformity refers to the performance over a range. For example, if the move 
from 100 to 150 units causes little change in the quality of the product, then flexibility is high 
with respect to quality. 
 
 
 

 
 

Figure 3.3 Taxonomy for flexibility - an example 
 
Figure 3.3 illustrates a flexibility specification. The example is a sandwich shop that requires 
supply chain flexibility in multiple dimensions, including product mix, volume, and customer 
response time. The sandwich shop operates in one of the most demanding retail situations, 
build-to-order, in terms of the need to provide quick, consistent responses to customers. 
 
• Product mix changes are required over an operational timeframe that, in this case, is 
daily. The element of flexibility is mobility. So, any product mix can be made each day with 
the supply chain moving quickly to produce one unique product after another. A sandwich 
shop exemplifies this type of flexibility in a short timeframe measured in minutes, because 
the staff must assemble any sandwich on the menu as soon as the customer places the order. 
•  "Product volume" in our example is the ability to change overall volume up or down in a 
tactical, or intermediate, timeframe. For the sandwich shop, this period could be monthly. So, 
the sandwich shop, like other retailers, adjusts its schedule up or down across a range of 
expected business levels. If the shop were across the street from a college, then the number of 
workers would be higher during the school year and lower during summer vacation. The 
range component specifies the product volumes used to set staffing levels. 
• "Response time" provides a strategic standard that is competitive in the market served by 
the organization. This dimension is likely to be as important to manufacturers and 
distributors as it is to retailers. It is a uniformity element, meaning that customer response 
time must be uniform over the range of volumes in which the supply chain must operate. So, 
the sandwich shop must provide uniform service, building each sandwich within minutes at 
both high- and low-volume levels. In fact, McDonalds and other fast-food retailers track the 
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time it takes to serve each customer and hold employees responsible for achieving targeted 
rapid customer service. 
 
A sandwich vendor who doesn't make to order but stocks retailer shelves with prepackaged 
sandwich varieties has a different problem. It must try as best it can to get the mix right. Also 
important is ensuring that the right quantity is on hand to serve the customer willing to take a 
second or third choice. Forecasting in the case is for delivered sandwich, not their 
components-like the build-to-order sandwich shop. Starbucks must determine how many 
pastries and what kind they will have on hand in each of its cafes each day. However, the 
goal is to order the right quantities of each type of pastry such that nothing is left at the end 
of the day. 
 
Contrasts in product mix flexibility requirements can be seen in the strategies of major 
retailers. Nordstrom, the clothing retailer, presents a broad product mix to its customers with 
individual departments targeting slightly different customers. A range of offerings is a 
merchandising goal. Retailer Costco, a discounter, buys in bulk whenever product is 
available. Consistency in offering low-cost merchandise, not a broad range, is the flexibility 
goal.  
 
Flexibility specifications are imperative because they drive design of supply chain processes 
and shape collaboration with supply chain partners. These include capacity, inventory, and 
merchandising decisions along the retail supply chain. Static specifications are not 
acceptable. The Upton method described earlier makes possible the definition of ranges of 
operations and expectations for customer service. Also, many CEOs seek some kind of visual 
cockpit to monitor their operations. One based on defined flexibility parameters such as those 
in the example should be part of such a cockpit.' 
 
…………………………………………………………………………………………………
3.7 PROCESS-CENTERED MANAGEMENT 
………………………………………………………………………………………………… 
 
Examining end to end processes without taking on too much at once has gained currency. 
Awareness of the importance of processes is not new. Reengineering, Total Quality 
Management (TQM), lean, and Six Sigma are all mature initiatives aimed at process 
improvement. Yet there is often tension between those wanting to focus on end-to-end 
processes and functional managers who implement local improvements in their departments. 
They do this because their measurements encourage local improvements, and changes are 
easier because they control the departments and their direction. 
 
Jack Welch, in the previously cited interview, talks about "world peace" projects requiring 
complex information technology. In his first decade as General Electric's CEO, he approved 
many of these projects. His term, world peace, refers to the over hyped promises made to sell 
the projects. When promised results never materialized, Welch became far more skeptical. In 
his second decade as CEO, only projects that produced tangible, fast results moved forward. 
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What is the implication for SCM? Is top-down end-to-end, or bottom-up local the right 
model for retail SCM projects? Table 3.4 describes three scenarios framing how projects for 
supply chain improvement are formulated, justified, and managed. 
 
Scenario #1 in Table 3.4 is bottom-up, originating in the department. A project might be the 
purchase of a machine tool in the manufacturing department. "We will cut our labor by 20 
percent," is a claim that might describe expected results from such a project. It is likely a 
local savings, just involving that portion of the process where the machine is used. It is not 
necessarily true that overall process cost will be reduced at all, especially when the cost of 
capital for the machine is taken into account. 
 
Scenario #2 is top-down at the business unit level, with projects that cross department 
boundaries. A customer relationship management (CRM) system is an example. This 
technology could be deployed at the retailer, distributor, or manufacturer level. "We shall 
increase our sales 5 percent," might be a claim of success for the system. However, an 
auditor might have difficulty tracing any "hard" return revenue increases to the system. 
Scenario #3 is "beyond" top-down because it extends past company boundaries. Projects in 
this category seek to reduce multi-company process cost across trading partners. 
 
To be effective at the supply chain level, a process focus, i.e., top-down end - to end, is a 
necessity. Reasons include avoiding local optimums at the expense of the overall system, the 
inter-dependence of departments and businesses in the supply chain, and the advantages of 
shared knowledge to solve problems. But there are also many obstacles that include physical 
separation, suspicion, inadequate cost accounting, counterproductive performance measures, 
and lack of skills or numbers. So, collaboration to improve processes is not easy. But the 
beginning is a process-centered focus that includes supply chain partners. Parts 4 and 5 
recommend methods to bring about a supply chain process-centered focus. 
 
Collaboration 
 
The end-to-end process approach leads to the need for collaboration across internal 
departments and company boundaries. Few dispute the need for collaboration in improving 
supply chains. Like flexibility, the term collaboration can mean different things to different 
people. Certainly, both companies on either side of a supply chain link must agree to the 
form of collaboration. 
 
Definitions of Collaboration 
 
A big push for collaboration is technology based. To many practitioners, the term 
collaboration is a code word for information sharing, which is in turn a code for new systems. 
To meet the demand, many supply chain information software applications have emerged to 
support collaboration. These products enable sharing of production and inventory data, 
online auctions, market places for buying and selling, and production planning along the 
supply chain. 
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It should be no surprise, then, that definitions of collaboration have an information 
technology tone. Table 3.5 shows the definitions of collaboration by industry analysts who, 
at the time of the presentation, represented three prominent research organizations. All three 
analysts described collaboration as a three-stage process. The levels begin with simpler forms 
of information sharing that are relatively easy to automate. They proceed to higher levels that 
involve joint decision making. These may be aided by technology, but are essentially 
powered by management decision-making processes that are difficult to automate. 
 
Of the three, the version from Navi Radjou captures the widest range of decision-making 
activity going beyond transactions to supply chain structuring. It also most clearly covers 
collaboration processes such as strategy setting and cost sharing of investments needed to 
compete on a supply chain basis.  
 

Table 3.4 
 

Scenarios for Developing Supply Chain Projects 
 

 Level Sponsorship Examples Goal Justifications 
1. Function Department head Machine tools, new 

production equipment 
Department 
improvement 

Return on 
investment, 
savings 

2. Business unit CEO Enterprise systems, 
Expansions / contractions 

Business unit 
improvement 

Revenue increase 
or cost 
reduction 

3. Supply chain CEO, customer, 
supplier, alliance 

Information sharing, 
investment sharing 

Multi-company 
competitiveness 

Revenue increase 
or cost 
reduction 

 
Stage 3 (Multi-company) SCM 
 
What general structure might collaboration take between two or more trading partners? An 
earlier article outlined a vision for "Stage 3" supply chain collaboration efforts. The term 
"Stage 3" comes from the third, or supply chain, level as shown in Table 3.4. Multi-company 
collaboration features include the following: 
 

1. Shared goals that include strategic and tactical improvements. An example of the 
former is increased market share; an example of the latter is lower product cost or 
reduced inventory. 

2. A team effort that includes representatives from participating companies on a full-
time or part-time basis. 

3. As needed, an honest broker to facilitate the effort. This can be a trusted team 
member or third party such as a consultant. 

4. A multi-company CEO or senior management steering committee. This group would 
be responsible for the results of the collaboration. 

5. Contracting that distributes costs and rewards based on contributions. Negotiations 
over costs and profits shouldn't fall back on standard buyer-seller price negotiations 
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but be guided by a model of supply chain costs using techniques. 
6. Process integration using appropriate technology and continuous improvement. An 

important component could be synchronizing the supply chain replenishment cycle. 
 
Item 6 on the list also closes the loop as shown in Figure 3.1, taking collaboration back to 
further supply chain innovation-with ideas coming from inside the supply chain. A Stage 3 
effort shouldn't be a one-shot affair. After the initial effort, improvements should continue. 
Once established, the supply chain partnership becomes a source of innovations. 

Table 3.5 
 

Definitions of Collaboration  
 

Company Represented 
Company Yankee Group AMR Research Forester Research 

Analyst Jon Derome Larry Lapide Navi Radjou 

Level 1 
Exchange of 
structured data 

Execution (routine 
documents such as 
purchase orders) 

Monitor. Watch 
the process 
together 

Level 2 
Free-form interactive 
sharing (Web tools, 
chats, online) 

Information sharing, 
mostly one-way 

Manage. Coordinate 
activities. 

Level 3 

Process 
collaboration 
(structured, mix of 
human and automated 
exchange) 

Collaborative relationship 
(joint planning and 
scheduling, coordinated 
execution) 

Optimize Joint decision 
making. 
Win-win partnerships 
across network 

 
 
…………………………………………………………………………………………… 
3.7  SUMMARY 
……………………………………………………………………………………………… 
 
This unit addresses the factors that make supply chain change a way of life. Some companies 
will be slow in comprehending which of these drivers affect them most. However, the drivers 
will be there, exerting a force for change whether it's recognized in the organization or not. 
Supply chain partners delivering functional, low-technology products seek innovations in 
processes. These could result in globalization of sourcing and innovations in tracking and 
transportation. A technology product supply chain, on the other hand, must react to 
innovations coming from manufacturers in the supply chain. In any change, retailers in 
contact with customers and end-users should transmit market preferences back through the 
chain. 
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……………………………………………………………………………………………… 
 PATHS TO THE CUSTOMER 
……………………………………………………………………………………………… 
 
Structure 
4.1  Introduction 
 
4.2 Meeting Market Needs – Dimensions 
 
4.3 Proctor & Gamble Case Study 
 
4.4 Role of Specification 
 
4.5 Nature of Demand 
 
4.6 Quality Function Deployment (QFD) Tool 
     4.6.1 QFD Overview 
     4.6.2 Supply Chain QFD Example 
 
4.7 Summary 
…………………………………………………………………………………………………
4.1 INTRODUCTION 
..................................................................................................................................................... 
 
New markets, new products, and shifts in end-user needs require new or updated supply 
chain responses. Unit 3 described the drivers of supply chain change. Responding to these 
drivers appropriately entails multiple dimensions of supply chain planning and design. Table 
4.1 lists seven-several of which many companies may not associate with supply chain 
management (SCM). The reader should also note that the list applies for all roles in supply 
chains-retailers, distributors, suppliers, original equipment manufacturers (OEMs), and 
service providers. The importance of anyone dimension will vary for any particular 
combination of supply chain role, product, and market. For example, product design and 
capabilities and capacity are more important for manufacturers than distributors, yet they 
have a very direct impact on retailers in the form of appropriateness for the market. However, 
too often some dimensions are overlooked altogether in companies with a narrow view of 
SCM. This chapter explores these dimensions and describes important decision categories for 
each. 
…………………………………………………………………………………………………. 
4.2 MEETING MARKET NEEDS – DIMENSIONS 
…………………………………………………………………………………………………. 
 
As implied in the previous paragraph, an SCM function with "deep roots" will contain 
processes that address the applicable dimensions listed in Table 4.1. The timeframes, in the 
second column of Table 4.1, will depend on the role-product-market combination. A long 
timeframe will likely exceed one year and could be as long as five years. For example, longer 
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terms are characteristic of new technology product development, whereas an intermediate 
timeframe applies to product upgrades. A long-term timeframe would also apply to a 
middleman distributor' whose strategy is to offer extended product services to manufacturers 
and retailers. Intermediate timeframes are generally measured in months. For a retailer, 
planning for the holiday season could have an intermediate planning horizon. Short term is 
hourly, daily, or weekly and the usual domain of conventional, narrowly defined SCM. 
 

Table 4.1 
Meeting Market Needs-SCM Dimensions 

 
#Market-Need Dimensions Timeframe SCM Relevance 

.
Product portfolio Long Mix, technology, breadth 

and depth of line 
2
.
Product design Long Configuration, reliability, 

complexity, options 
3
.
Capabilities and capacity Long How to produce/source, 

logistics; need for partners 
4
.
Competitive responses Intermediate Competitors, strengths, and 

weaknesses 
5
.
Product channels Intermediate Customer preferences for 

acquiring the product 
6
.
Customer risk concerns Intermediate Returns, service and repair, 

technical support 
7
.
Matching supply and 
demand 

Short Flexibility requirements, 
information sharing 

 
The product portfolio (#1), a long timeframe dimension, includes decisions by the 
manufacturer for both the base product and extended product services. For a logistics service 
provider such as UPS and FEDEX, it includes pursuit of those services that retailers and 
manufacturers may want to outsource. For retailers it involves merchandising decisions 
regarding products and brands. their stores and other outlets will carry, including hew 
products heading to market from manufacturers. Product-design. (#2) will obviously 
concern the OEM of the base product and its suppliers. New designs bring the need for 
adjustments in manufacturing processes and the supplier base, important supply chain 
features. Product design may also affect distributors and retailers if the product can be 
assembled, labeled, or otherwise processed en route to the end-user. Collaboration between 
retailer and manufacturer is necessary for private label brands where the retailer, instead of 
the manufacturer, designs the product, and the manufacturer produces to these specifications. 
Certainly, the rollout of new products brings the need for information exchange, if not 
.outright collaboration, to estimate demand all along the chain. 
 
Responses in the capabilities and capacity (#3) dimension range from no change to radical 
change in the case of new products. This dimension also applies in planning regional 
expansions to new markets or countries as part of a manufacturer or retailer growth plan. 
Because technology is evolving so quickly, radical supply-chain changes are expected over 
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the next few years. At the 2007 National Retail Federation Annual Conference, Steve 
Ballmer, CEO of Microsoft, stated: 
 
The young generation has grown up in a connected world which will continue to 
revolutionize how people shop. Any time they walk in your store, they will expect you to be 
able to deal with all their gadgets. They will expect to be the center of attention of any 
business that tries to serve them. 
 
A new process technology such as radio frequency identification (RFID) also fits in this 
dimension. These technologies entail collaboration because they require installation of 
technical capabilities all along the retail supply chain 
 
Any planning, including that for the supply chain, should consider competitive responses 
(#4). This is particularly true if management seeks, or needs to seek, competitive advantage 
from its supply chain design. Deciding what product channels (#5) are needed to reach end-
users arises from customer preferences and market standards established by competitive 
responses. This dimension mayor may not be associated with the supply chain function. For 
many manufacturers, for example, decisions on channels are the responsibility of the 
marketing function. However, supply chain professionals must implement these decisions 
and do so in an economical manner. 
 
Customer risk concerns (#6) have ramifications for supply chain design. Risks exist all 
along the chain. The ease of returning a purchase-to a store in the case of an Internet 
purchase, for example - may be a factor in the purchase decision. The customer perceives 
less risk in making the purchase. For complex, large-price-tag purchases, such as automobile 
or a computer, customer service and repair support are a concern and can playa big role in 
brand selection by the customer. This brings into consideration the supply chain for repair 
and replacement parts and the service facilities to install them. For example, one of the 
authors purchased a vehicle that was involved in a very major accident six days after 
purchase. The insurance company decided that it should be repaired rather than replaced. 
because it was a brand new version of its model, it took more than six months for the repair 
parts to reach the United States and another month for the repairs. 
 
Poor SCM of repair parts can result in greatly dissatisfied customers. If use of the product 
requires new ways of working or new skills, then the quality and accessibility of product 
support will be an SCM issue. The risk dimension also includes supply chain vulnerability to 
security threats and the potential for substandard working conditiol1s in offshore factories far 
upstream in the chain. 
 
The final dimension, matching supply and demand (#7), encompasses operational activities 
along the chain. Few would doubt this is an SCM domain.  
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………………………………………………………………………………………………….
4.3 PROCTER & GAMBLE CASE STUDY 
…………………………………………………………………………………………………. 
 
P&G demonstrates how one leader addresses the dimensions listed in Table 4.1 The 
company, headquartered in the United States, has $68 billion in global consumer products 
sales and is a significant supplier for major household retailers such as Wal-Mart, Target, and 
major grocery chains. In fiscal year 2006, about half those sales were in the United States 
with the other half in Europe, Asia, and "developing geographies." There are few companies 
of P&G's size. However, its success offers lessons to those operating at a smaller scale. In 
fact, reaching such a size in terms of the number of customers, countries served, and products 
is, in large part, due to executing effective supply chain processes and systems and superior 
brand strategy. 
 
P&G's 2006 annual report and an earlier article from consultants McKinsey & Company 
describe its financial performance from 2002 through 2006. P&G growth ensued from both 
internal, organic growth and through acquisitions. The largest acquisition, in October 2005, 
was Gillette, another U.S. consumer products company. As described later, fast integration of 
acquisitions into P&G processes contributed to the company's success. Much of this 
integration included information systems capabilities. During the five-year period, sales, 
including acquisitions, grew from $40 to $68 billion, net earnings from $3.9 to $8.7 billion, 
and earnings per share from $1.46 to $2.79. Sales for existing businesses, without 
considering the Gillette acquisition, often referred to as "organic" sales, grew 6 percent in 
fiscal 2006. 
 
In 2006, P&G had 22 brands selling over $1 billion annually. These include those acquired 
with the, Gillette acquisition-Braun (shaving and hair removal), Gillette (razors and related 
products), Duracell (batteries), and Oral B (dental hygiene products) with the remaining in a 
number of product categories, including well known brands such as Charmin (tissues), 
Folgers (coffee), Pringles (food), and Tide (detergent). P&G identifies what they consider 
their strengths. These are listed as follows and mapped to the applicable SCM dimensions 
from Table 4.1: 
 
• Shopper and consumer understanding. (dimensions 1, 2, 5, and 6 in Table 4.1) 
•  Branding (dimensions 4, 5, and 6) 
• Innovation (dimensions 1 and 2) 
• Go-to-market capability, (dimensions 3, 5, 6, and 7)   
• Global scale (dimensions 3, 5, and 7) 
 
CEO Alan G. Lafley cites "executing with excellence" as the key element in P&G's success. 
To be effective, this execution must be supported by "disciplined strategic choices, a 
structure that supports the strategy, systems that enable organizations to work and execute 
together, a winning culture, and leadership that's inspirational." 
 
Addressing the seven supply chain dimensions will go a long way toward achieving this 
environment for any company. Lafley warns against incremental improvements that lead to 
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complacency. "You can get used to being a player with out being a winner. There's a big 
difference between the two." Lafley manages P&G growth by focusing on what he refers to 
as "the core." The core consists of business components that provide the best opportunities to 
achieve financial objectives. To qualify, a core business must be a global leader capable of 
meeting growth and cash flow objectives. For P&G, the core businesses in mid-2006 were 
fabric care, baby care, feminine care, and hair care. P&G growth strategies according to its 
annual report include: 
 
• Growth in the core businesses-more sales to big markets employing P&G's core strengths 
and technologies 
• Pursuit of fast-growth, high-margin business with global leadership the goal 
• Emphasis on growth in developing markets to serve more low-income customers 
 
Lafley particularly emphasizes that the need to be in touch with customers is the same for 
any product in the portfolio. Such contact reveals product portfolio expectations, desirable 
product features, channel preferences, and customer risk concerns. To ensure P&G fulfills its 
commitments, the company spends over $200 million a year for 10,000 market research 
studies. The company also identifies what it calls "moments of truth" in customer contacts 
with P&G products. The first moment of truth occurs when the customer purchases the 
product; the second, when the customer decides whether use of the product has delivered on 
its promise. 
 
P&G also seeks to have its customers "pull" new products out of the company's product 
pipeline. The alternative is to have P&G product developers "pull." New products to its 
customers' by directing much of its sales promotion and advertising to the consume.; rather 
than the retailer: He notes that, at, one point, the company spent, in its, efforts to push new 
products at consumers, over $20,0 million in "skunk works" product development. This 
wasn’t working. Lafley put the customer first and restored the customer-pull approach to 
setting product development priorities. Later, this unit describes the quality function 
deployment. (QFD) tool, a method for translating the "voice of the customer" into product 
and supply chain features. . 
 
Lafley describes the need to integrate acquisitions and products into P&:G systems and 
procedures. With regard to the Gillette acquisition, he notes that P&G "integrated systems in 
26 countries, spanning five geographic regions, and representing 20 percent of sales", in 
about eight months. This il1regration provided common back-office methods for order 
taking, product shipping, and payment processing, and resulted in significant efficiencies. 
 
…………………………………………………………………………………………….. 
4.4 ROLE OF SPECIFICATIONS 
…………………………………………………………………………………………….. 
 
A start toward the environment described by CEO Lafley is to specify what kind of supply 
chain you want. To meet market needs, the specification process for supply chain design 
should be ongoing, incorporating the seven dimensions. Vague higher-level goals such as 
"excellent customer service" may exist in any supply chain company, but these are seldom 
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translated into consistent specifications for operations. The principal, if not the only, control 
in many cases is the budget-a monetary figure, not a dear blueprint for process development. 
These situations are common when supply chains grow with the business without formal 
definitions of what they should do. 
 
Specifications for supply chain design play the same role they do in designing a product. 
Designers or users begin the design of an automobile or a computer with such a specification. 
For totally new products, there may be little customer experience to guide the effort, so the 
designer creates a specification based on common sense, customer inputs, and a formal 
statement of requirements. The QFD process described later in this chapter is another way to 
generate needed inputs. 
 
A company such as P&G brings to market a. continuous stream of new products to improve 
the profitability of its "core." Many can be introduced into existing supply chains serving the 
end-user. Others, however, will need new or modified supply chains. The dimensions in 
Table 4.1 serve as .a template listing the specifications that reflects market needs. 
 
Table 4.2 lists examples applying the template to three principal supply chain roles –
manufacturers, distributors, and retailers. Items on the list, labeled "Supply Chain-Related 
Decision Categories," are candidates for consideration as a shared SCM function, not just a 
.marketing, manufacturing, or technology function. A forum for deciding how to meet market 
needs is a brainstorming session by a team representing these stake-holding functions. . 
 
Each of the principal links --the manufacturer, the distributor, and the retailer-has different 
concerns, examples of which are shown in the 'Column headings of Table 4.2. Some decision 
categories will be common to different roles, and others will not. Certainly, a manufacturer 
must pay close attention to the base products they design. The distributor, being a mid-chain 
service provider, has similar concerns with the service needs of upstream and downstream 
trading partners. Without these, the "plain vanilla" distributor that limits itself to physical 
handling of merchandise could disappear.. . 
 
A common retailer concern .is often the profit each product will generate for the 
corresponding investment in shelf space or store area. Gross margin return on investment 
(GMROI) is often used to measure this return. The annual reports of many retailers also 
report "revenues per square foot," a metric frequently used by merchant teams to choose 
between competitive products. Merchandise cost used in the calculation of gross margin 
includes the freight portion of supply chain costs. Table.4.2 is guided by these concerns in 
identifying decision categories that determine whether success will be achieved or not. The 
best use of the table for readers is to select the decision categories important to their own 
businesses. From these selections, they can specify requirements for their supply chains. 
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……………………………………………………………………………………………… 
4.5 NATURE OF DEMAND 
……………………………………………………………………………………………… 
 
Meeting market needs, at the most fundamental level, requires an understanding of 
"demand." This is dimension 7 in Table 4.1. Figure 1.1 in unit 1 presents a "simplified" 
picture for physical and information flows in a supply chain. The illustration is a fairly 
common way to identify supply chain "players." These links in the chain are called echelons. 
In the example, there is a major supplier often referred to as an original equipment 
manufacturer, or OEM. Most real supply chains are more like Figure 4.1, labeled the "supply 
chain reality" and showing only physical flows. 
 
In the real supply chain, pathways are complex on both upstream (incoming) and 
downstream (outgoing) sides of the several OEMs competing in the market. Note that 
segments displace the single market view of customers shown in Figure 1.1. Each segment 
makes its own demands for product configuration, channels, technical support, delivery 
options, and other supply chain features. One message of Figure 4.1 is that many supply 
chain players may be far removed from end-user demand. Some can barely see past their own 
upstream and downstream trading partners.  
 
Research reported in Supply Chain Management Review points to the problems of defining 
demand in real supply chains. The authors, John Mentzer and Mark Moon of the University 
of Tennessee in Knoxville, researched over 400 companies. They conclude, "Supply chain 
managers have only a hazy idea of what really drives demand." This reality is the 
consequence of the multi-echelon property of supply chains where raw materials and 
products follow convoluted paths similar to the ones shown in Figure 4.1. 
 

 
 
 

Figure 4.1 Supply Chain Reality 
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Mentzer and Moon remind us that there are different types of demand. Independent demand 
is "the amount of product demanded (by time and location) by end-use customers of the 
supply chain." APICS, the Educational Society for Resource Management, defines 
independent demand as "that which is unrelated to the demand for other items." Examples 
include finished goods, parts for testing, and service parts. In Figure 4.1, independent 
demand from end-users at the far right of the figure suck product from the supply chain. The 
major suppliers, or OEMs, supply the channels that flow through distributors, go direct to 
retailers, or make direct sales to customers. 
 
Dependent demand is directly related to the product and includes the components listed in 
the product bill of material (BOM). The OEM and its suppliers provide the production 
capability to support dependent demand. Sometimes a part will have both dependent demand 
as part of the final product and independent demand as a spare part. To meet market needs, 
one theoretically need not forecast dependent demand if one has access to data on 
independent demand. A practical difficulty is the complexity involved in gathering 
information from all the points of consumption-both from trading partners and end-users. 
This is particularly true in a retail supply chain with many points of sale to customers. 
 
To demonstrate the level of waste this "fogginess" causes, Mentzer and Moon describe a 
hypothetical four-echelon supply chain-retailer, wholesaler, manufacturer, and supplier. To 
support these sales for a month, the retailer projects a sales forecast of 1000 units. However, 
the outlet then hedges its forecast by adding a 10 percent safety factor for its immediate 
supplier, the wholesaler. The authors assume that other echelons also hedge their forecasts by 
adding a 10 percent safety stock cushion to what they expect to sell. In this case, the extra 
inventory that accumulates over the chain will exceed 100 percent of the needed supply. So, 
to support final sales of 1000, 1105 units of safety stock in excess of the 1000 actually 
needed, will accumulate along the chain. 
 
The authors recommend forsaking the traditional forecasting that assumes that each partner's 
demand is independent. In place of this, partners should utilize end-user sales for their 
production decisions by communicating this demand throughout the chain, an application of 
the demand-driven supply chain concept developed in detail in Chapter 17. One of the 
benefits of P&G's effort to standardize its transaction processes is that it removes clutter that 
obscures demand and supply in the chain. 
 
A barrier to sharing is that the source of the information, the retailer, has the least amount of 
safety stock-only 10 percent. So it has that much less motivation to participate. The upstream 
inventory, including its cost, is invisible to it. Another barrier is the inability by those 
upstream echelons to access and manipulate the data even if it is available. Large computers 
may be part of the answer. An article reports the discussion of panelists at a conference on 
high-performance computing (HPC) sponsored by the Council on Competitiveness in 
September 2006. The Council pursues measures to increase the level of U.S. innovation. 
Panelists included representatives from both P&G and Wal-Mart. 
 
Nancy Stewart, Wal-Mart's chief technology officer stated, "It's an advantage if suppliers can 
link into Wal-Mart systems and perform their own analyses using Wal-Mart's complex 
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tables." According to Tom Lange, P&G's director of corporate modeling and simulation, 
barriers to supplier use exist regarding software licenses, technical capabilities, and 
middleware that enable supply chain members to extract data that is useful for decisions. 

 
 

Table 7.2 
 

Specification Template Decision Categories 
 

Supply Chain-Related Decision Categories 

# 

Market 
Need 
Dimension
s 

 Manufacturer 
(concern: base 
product success) 

Distributor 
(concern: service offering 
success, GMROI) 

Retailer 
(concern: profit 
per square foot, GMROI)

1 Product 
portfolio 

Technology expertise to 
maintain 
 
New products/purging 
existing products 
 
Replacement parts strategy

Attractive markets/customers 
 
 
Base and extended products to 
offer 
 
Regions/customers to serve 

Fit with marketing 
strategy 
 
Expected demand/shelf 
space allocation 
 
Profitability/pricing 
 
In-house brands to carry 

2. Product 
design 

Product base features 
 
Models/options needed 
 
Extended product features

Organization 
capabilities/ skills/facilities 
 
Customer expectations for 
service and cost 
 
Opportunities for premium 
pricing 

Potential for customer 
dissatisfaction 
 
Need for technical 
support 
 
Return policies and 
support 

3. 

Capabilitie
s 

and 
capacity 

Make or buy 
 
Processes/technologies  
Required 
 
Capacity planning 
 
Collaboration strategy   
/trading partner links 
 

Systems required 
 
Hardware investments 
 
Transportation requirements 
 
Supplier/customer links 
 
Vendor-managed inventory 

Direct or through 
distributor 
 
Information sharing 
 
Schedule coordination 
 
Internal or external 
distribution centers 
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4. 
Competiti

ve 
responses 

Basis for competing 
 
Technology leadership 
 
SWOT* analysis 
 
Activity system design 

Competition from suppliers, 
retailers, other distributors 
 
Activity systems design 

Market strategy/activity 
system design 
 
Product line exclusivity 
 
Product turnover 
Degree of supply chain 
integration 

 
5. 

 
Product 
channels 

 
How to reach attractive 
markets 
 
Need for product 
customization 
 
Information' technology 
requirements 

 
Customers/regions to serve 
 
Channel-specific services to 
Provide 
 
Plan for incoming/ outgoing 
merchandise 

 
Store and non-store 
alternatives 
 
Direct to store delivery 
 
Needs for upstream 
customization 

6. 
Customer 

risk 
concerns 

Ability to return product 
 
Guarantees and warranties 
 
Part availability 
/obsolescence 
 
Retailer/dealer roles 

Liability 
 
Handling of returns 
 
Requirements for lead time 
 
Requirements for delivery 
reliability 

Availability planning/ 
inventory policy 
 
Guarantees and 
warranties 
 
Recycling 
Factory working  
conditions 

7, 
Matching 

supply and 
demand 

Demand patterns 
 
Lead-time expectations 
/supplier capabilities 
 
Downstream information 
sharing 
Seasonal inefficiencies 

Lead-time expectations 
 
Systems requirements 
 
Trading partner information 
Sharing 
 
Seasonal inefficiencies 

Product availability 
 
Manufacturer /distributor
Reliability 
 
Upstream information 
sharing 
 
Seasonal inefficiencies 

 
* Strengths, weaknesses, opportunities, threats. Applying the tool should identify issues 
related to the product introduction. 
 
The tidy model of computer links from all points of sale to the dozens of manufacturers 
involved in producing a product faces all kinds of hurdles. These range from formidable 
capital investments in computer gear to the necessity for sophisticated technical support 
infrastructure. This has been described as the "many-to-many" problem. Figure 4.1 supports 
these observations. By tracing the arrows, first- and second-tier suppliers find their 
components employed in the products of multiple OEMs. These in turn sell to different 
market segments with some going directly to end-users whereas others sell their products to 
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distributors. Also, retailers must be depended upon to provide the information required. 
Some, like Wal-Mart, may do so willingly. Others are unable to by virtue of their own 
existing systems. Others may consider such information competitively sensitive, not to be 
shared because competitors could gain access to it. 
 
A phenomenon related to excesses in inventory along a supply chain is the "bullwhip effect." 
This occurs when a supply chain experiences wide swings in production and inventory 
despite a relatively steady level of final demand. The reasons include the just described 
tendency to hedge, time lags, lack of information sharing as discussed by the panel; poor 
information quality, and the planning systems and decision rules along the chain. 
 
A third type of demand, derived demand, results from final product sales that are not linked 
directly through the BOM. For example, a second-tier steel supplier company may monitor 
auto sales to make its own production forecasts. Increases or decreases in auto sales say a lot 
about future demand for steel. 
 
Mentzer and Moon recommend a "demand management" function based on an 
understanding of these types of demand: Recommended responsibilities for the position 
include the following:  
 
• Internal and external information sharing including marketing function initiatives such as 
promotions 
• Assessment of customer and product profitability. The .function would eliminate both 
products and customers who are not profitable 
• Supply chain relationship management in which performance improvement benefits are 
shared. 
• A sales and operations planning (S&OP) process that includes sales forecasting, 
planning, and re-planning. A multifunction group charged with providing forecasts, 
rationalizing products and customers, capacity management, and production scheduling 
should execute the process.  
 
These recommendations open the topic of possible roles for the supply chain manager, which 
could be broader than that of the" demand manager" recommended above. The broader role 
would entail inbound and outbound sides of the organization-as well as internal operations. 
 
……………………………………………………………………………………………….4.
6 QUALITY FUNCTION DEPLOYMENT (QFD) TOOL 
……………………………………………………………………………………………… 
 
Quality function deployment (QFD) is a technique to translate requirements defined by 
customers or end-users-into specifications for a product or service. Opportunities to use QFD 
include product design by manufacturers as well as, for process and extended product service 
design, by manufacturers, distributors, and retailers. A Design Team can use Table 4.2 
decision categories to set the boundaries for the QFD effort. 
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According to the QFD Handbook, the name-which often leaves English speakers scratching 
their heads-is a Japanese phrase with three characters? The characters have the following 
meanings: 
 
1. Qualities, features, attributes 
2. Functions or mechanisms 
3. Deployment, evolutions, diffusion, or development 
 
The handbook summarizes, "QFD means deploying the attributes of a product or service 
desired by the customer throughout all the appropriate functional components of an 
organization." The QFD tool accomplishes this through a series of structured matrices that 
begin with the "voice of the customer" and translate that into product or .service features. 
The supply chain is a service that delivers product and other services, so QFD can also be 
employed to specify supply chain processes to flesh out a strategy for serving customers. 
 
4.6.1 QFD Overview 
 
QFD "forces" designers to consider customer needs important to the product or service 
design. Customer requirements can be developed by surveyor by assumptions made in the 
absence of formal research. This lowers the risk of leaving something out and is particularly 
appropriate for very new products or services. According to The QFD Handbook, properly 
executed QFD offers the following benefits: 
 
1. It transitions customers' jargon into technical specifics. 
 
2. It links the customer with the design of the product, service, or process. 
 
3. The QFD process enhances the productivity of a diverse Design Team by assuring no 
customer requirement is either overemphasized or omitted. 
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Figure 4.2 QFD house of quality 

At the center of the QFD approach is the "house-of-quality" matrix shown in Figure 4.2. The 
analogy of the house arises from the shape-several square matrices topped by a triangular 
roof. The house encapsulates what is known about customer requirements, their importance, 
and the product or supply chain features needed to meet those requirements. Customer 
requirements (labeled #1 in Figure 4.2) from surveys, questionnaires, market research, or 
internal knowledge become the "what" of the house (#2). That is, the characteristics that the 
supply chain must consider to satisfy the customer. Examples are speed, variety, and product 
support. These requirements are weighted in terms of customer priorities. 
 
An example used in QFD trail1ing sessions is a cup of coffee. Base product features include 
the shape and size of the cup, the temperature of the coffee, the insulating wrap around the 
cup, and the type' of beans used to brew the coffee. The supply chain and extended features 
include options for service time, serving size, variations in ingredients, promptness of 
service, and ambiance of the location. Starbucks is an often-cited' example of a company 
using supply chain and extended features to turn a functional product (cup of coffee) into an 
innovative one (multiple options, ambiance, lounge chairs, Internet connections, music, and 
so forth). An example related to the base product is Starbucks' extra effort in buying coffee 
beans. Their coffee suppliers must be geographically located within certain latitudes 
(between the Tropic of Capricorn and Tropic of Cancer) and altitudes (1300-1800 m) to meet 
their standards for taste. 
 
The team should weight the requirements in the order of importance (also performed in #2). 
A common approach is to assign percentages to each factor, with all factors adding to 100. 
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For example, the most important feature might have a weight of 30, the second, 20 and so on. 
An important contribution of this exercise is that it forces the Design Team to define who its 
customers are and their priorities. The team might also prepare multiple matrices-one for 
each customer segment. Conjoint measurement is a technique commonly used to estimate 
individual customer importance weights. These can then be aggregated by segment and an 
overall ideal point estimated for each segment. 
 
In the case of coffee, market research might find the customer values both product and 
supply chain features. For example, taste might be the first-ranked quality, earning a 40 
percent, and comfortable ambiance, the second-ranked with 20 percent. 
 
The "why" (#5) is a competitive assessment on the right of the matrix in Figure 4.2. The 
evaluation displays the company position against competitors on each customer requirement. 
The information should show company product and supply chain positions in terms of the 
features most wanted by customers. 
 
The "how" is a list of supply chain or product features listed along the top of the matrix (#3). 
If the purpose of QFD is to evaluate the current supply chain, then these hows could 
represent the existing (as-is) supply chain. In designing a new process or supply chain, the 
hows can be features in the "to-be" supply chain. A how in the coffee business could be 
product variety and aspect~ of the interior design of the stores. Another how might define 
flexibility requirements to assure service levels as described in Unit 3.  
 
The relationship matrix (#4) links the customer requirements (the "what's," #2) with the 
design features (#3), (the hows). Coffee house lounge chairs (a how), for example, will 
contribute strongly to comfortable ambiance (a what). In the case of responsiveness in 
product delivery (also a what), a customer requirement for 5 -min service would provide an 
important specification for the staffing process (the how). The supply chain design must 
provide enough servers to limit line length. 
 
In the relationship matrix (#4), design features are evaluated in terms of their contribution to 
each customer requirement. So a supply chain design feature that contributes significantly 
gets a higher weight than one that contributes to a lesser degree. There are many scales used 
to quantify the relationships. One calls for a 9-3-1-0, ranging from strong to weak to no 
support at all, for a customer requirement. The correlation matrix (#6, the roof of the house 
of quality) indicates reinforcing or conflicting supply chain features. An example might be 
the conflict between costly inventories to provide short turnarounds required to be responsive 
and the need for cost reductions required to be efficient. 
 
The output of the house is the "how much" (#7). This quantifies what needs to be done and 
provides the team an incentive to rethink design features. For example, the coffeehouse may 
need to add varieties to its product lines and more lounge chairs. The preference here is for 
specificity. So the requirement for lounge chairs might be expressed in relation to customer 
traffic; thus, a rate of sales of forty customers per hour requires at least eight lounge chairs. 
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4.6.2 Supply Chain QFD Example 
 
Figure 4.3 displays a filled-in house of quality completed by a Design Team of a fictitious 
manufacturer, Delta Technology. Delta's product, a multifunction printer for small offices, is 
sold through a variety of channels-retail office stores, equipment resellers, and direct through 
the Internet. Delta has decided to upgrade its existing supply chain. In preparation for the 
redesign, it has queried the retailers and resellers it serves and gathered their inputs about 
what customers seek in the product. For the purpose of this example, there are no important 
differences between the weights for features provided by retailers and resellers. 
 
The first output of the survey is a list of seven customer requirements, or what. In this case, 
these included both product-such as reliability in operation-and supply chain features. These 
are listed along the left side of the matrix in Figure 4.3. Based on interviews with users, the 
Design Team ranked the requirements in terms of importance to customers. 
A second product of the survey enabled the team to assess where it stood with respect to its 
three largest competitors. This is displayed on the right. Delta, from the competitive 
assessment, ranks high in technical support (requirement 2) and reliability (#3). It is, 
however, seen as "expensive" (#1). Although customers believe Delta's product is worth 
more, it is considered "pricey" as indicated by a low rank for price parity on the competitive 
assessment. Delta also ranks low in all the categories that would be considered as key supply 
chain elements. These include keeping customers supplied in a timely way (#4 and #5). This 
causes customers to keep more merchandise stock on hand than they think is necessary (#6); 
they would like to see these stocks reduced. Order tracking (#7), a low priority with a 5 
percent weight, would be a nice but not entirely necessary feature. It might be a "catch up" 
needed to stay in the game, but it wouldn't add materially to overall competitiveness. 
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Figure 4.3 An example of quality function deployment (QFD). 
 
The Delta Design Team next devised five supply chain features as part of a strategy (whats) 
for dealing with the challenges presented by the survey. These are shown in columns along 
the top of the matrix. 
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• Design to cost. A product redesign that was constrained by the need to be more cost 
competitive. Success means product costs are closer to, not necessarily less than, 
competitors. 
 
• Finished goods inventory. A decision to employ inventory buffers in the form of Delta 
finished goods to enable faster responses to orders. 
 
• Supplier selection. Reassessment of existing suppliers and selection of fewer, more 
capable partners willing to cooperate in meeting new response goals. 
 
• Flexibility definition. An effort to formally make needed trade-offs in production 
capacity, product price, inventory, and order taking to meet customer expectations. 
 
• Focused distribution. Use of profitability data and activity-based costing (ABC) to 
determine the most profitable customers and channels. There is a concern that being all 
things to all people .diluted the company's efforts. 
 
The Design Term noted that some whats conflicted with each other while others were 
mutually supporting. For example, 'the decision to increase finished goods inventory would 
add to cost, so in the correlation matrix there is a "strong 'negative relationship between 
finished goods inventory and design to cost. On the other hand, supplier selection and 
finished goods inventory have strong positive correlation. This would be the result if 
suppliers would carry parts in their own finished goods inventory to cover upswings in 
demand at Delta. The same possibility also creates a positive correlation between supplier 
selection and flexibility definition. A negative correlation exists between distribution 
channels and flexibility definition. This is because Delta would presumably tailor its supply 
chains to profitable customers and customer groups. This would result in different flexibility 
requirements for different customers and customer groups, a potentially difficult situation to 
manage. 
 
The Design Team next assessed the correlation between the whats and the hows. They 
decided to use the 9-3-1-0 scale, with 0 credit, shown by a blank, given when correlations 
were absent. The calculation multiplied the correlation by the importance percentage on the 
left to yield a raw score for importance at the bottom of the matrix. So the design-to-cost 
feature supports the price parity (#1) customer requirement. A "9" appears in the matrix at 
the intersection of the requirement and the feature. At the bottom, the importance (raw 
score) sums the products of the combinations. This produces a rating of 2.7 (30 percent x 9) 
for the design-to-cost feature. 
 
The team also assessed the degree of difficulty in implementing each element of the strategy 
on a scale of 1-5 with 5 being the most difficult. An importance rating on a scale of 1-5 with 
5 the most important provided a normalized importance score. This importance level was 
awarded to the focused distribution feature. This insight should help the team to concentrate 
its attention on the most important elements of the strategy. 
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The final step produces the "how much" specification at the bottom of the matrix. This part 
of the matrix compiles conclusions about what has to be done to create an effective supply 
chain or product. It should be as specific as possible. For example, Delta's products were 
awarded a premium price in the marketplace, but there was a limit to how far this would 
carry them. So the team created a design-to-cost goal of no more than a 10 percent price 
premium compared to the next competitor. Prior to this decision, product development had 
no "price constraint" around which to design the product. . 
 
For finished goods inventory, the team set a "fill rate" specification of99 percent for 
selected parts. These would be high-turnover, critical parts. Supplier selection would be 
guided by the willingness of suppliers to enter agreements to support the strategy. Working 
together to lower unessential inventory through collaboration on ordering and response times 
would be key.  
 
A cornerstone of flexibility definition would be setting a band for production. Delta, as a 
premium-priced offeror, decided to build in enough flexibility to handle peaks in volume. By 
examining historical data, the Design Team defined the upside capacity capability as 75 
percent over average volume. The team could use any or all the following to achieve this 
flexibility specification: extra shifts, overtime, added capacity, and inventories. The last 
specification was to develop custom extended product features tailored to large customers or 
large segments. These fulfillment centers would include order taking, order tracking, 
technical support, and customer billing. 
 
…………………………………………………………………………………………………
4.7 SUMMARY 
………………………………………………………………………………………………… 
 
Discovering paths to the customer is not simple. It involves all seven of the SCM dimensions 
listed in Table 4.1. Unfortunately, the responsibility for addressing these dimensions, if there 
is any at all, is vague in most companies. The chapter presents arguments for a strategy by 
companies of considering its SCM function as a logical participant, or even "owner," of these 
dimensions. Understanding the basic nature of demand in various channels and how to turn 
customer requirements into product features and supply chain processes will be an essential 
SCM role. 
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……………………………………………………………………………………
 PRODUCT TYPES – VALUE TO THE CUSTOMER 
…………………………………………………………………………………………………. 
 
Structure 
 
5.1 Introduction 

5.2 The product Life Cycle 

5.3 Innovative and Functional Products 

5.4 Market Research Cost 

5.5 Customer Value and Product Types - Summery 

……………………………………………………………………………………………… 
 5.1 INTRODUCTION 
……………………………………………………………………………………………… 
  
This unit describes concepts and models that apply to products sold through retail channels. 
These concepts and models call attention to the fact that individual customers evaluate 
products differently and may place different values on one product over another. Greater 
value for one product over another takes form in a higher profit margin somewhere in the 
supply chain - at the retailer, at an original equipment manufacturer (OEM), or perhaps at a 
supplier of a key component. Even though one partner may enjoy the premium margin, all 
trading partners benefit to the extent sales of the product are strong because sales represent 
increased demand at all levels. A key lesson is that supply chain design must be consistent 
with customer and end-user perceptions of product value. 
 
This unit focuses more on the producers of retail merchandise. These are the OEMs and their 
suppliers as shown Figure 1.1 in Unit 1. 
 
The strategy of adding more value to a product is the path of choice for manufacturers beset 
by the consequences of globalization. One example is what is called the Nagoya boom, 
reported in The Wall Street Journal. The boom refers to a group of manufacturers supplying 
traditional "smokestack" industries such as steel that have moved production of their 
"staples" to low-cost regions and focused on high-value goods produced at home. Examples 
include research and development (R&D)-intensive products such as engines for hybrid cars 
and micro robots for industrial use. 
 
Another industry on a distant side of the world reported a similar strategy. The privately 
owned Italian company, Finanziaria Arnoldo Caprai, has moved up the value curve for 
decades.2 In the 1980s, the owner, Mr. Caprai, transformed his sweater line from lambs' 
wool to cashmere in response to competition from Hong Kong. He then shifted his sources 
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for raw material and manufacturing to China but retained design control to protect his hard-
to-copy products. Back in Italy, the company also found profitable niches in high-value 
linens, tablecloths, and lingerie. 
 
An example of an invasion from the low side is the "two buck chuck," a popular product 
from Bronco Wine Company. Varietals under the Charles Shaw brand are priced at $2 retail 
in California and only slightly higher in states having higher liquor taxes. Having mastered 
the art of cost cutting, according to the Los Angeles Times, Bronco has been" driving down 
costs and prices in a way that is shaking up the entire (wine) industry." Bronco's partner, 
retailer Trader Joe's, has successfully exploited the Charles Shaw brand as a traffic builder 
for its globally sourced, successful grocery stores. 
 
A principle of this book is that supply chain design must reflect the value of the product to 
end-users. That is, a supply chain for a low-value product should be different from one for a 
high-value product. This difference is ignored in many companies that employ a one-size-
fits-all supply chain for all their products. Bronco Wine Company carved a low-end niche by 
taking a cost-cutting knife to the wine supply chain. 
 
To capture more value, some business models use vertically integrated supply chains. In this 
way, the retailer maintains control of product design and manufacture. Like the Caprai 
company discussed earlier, retailers Zara (latest fashion clothing) and IKEA (knockdown 
furniture) retain design control over their products, communicating the brands' understanding 
of their customers' taste and capturing the value customers place on those designs. Au Bon 
Pan and Jack in the Box, who run fast-food stores, push new sandwiches and other menu 
items to entice their customers to return. Software companies, motion picture, and music 
producers survive on a steady flow of new products. 
 
Other retailers market diverse sets of products designed and made by others. These retailers 
sift through the offerings of many designers and manufacturers to find the high-value 
"gems." Department stores, discount stores, grocers, and most small retailers fit this model. 
Wal-Mart displays its lowest priced item in its stores and keeps higher-priced (and profit) 
alternatives near by. Wherever a company is located in the supply chain-as a retailer, a 
distributor, or as a supplier-supply chain designer should be aware of the concepts described 
in the following sections. 
…………………………………………………………………………………………………
5.2 THE PRODUCT LIFE CYCLE 
.................................................................................................................................................... 
 
An important concept for supply chain designers is one long used by marketers, called the 
product life cycle. Figure 5.1 illustrates the product life cycle showing four stages in the life 
of a product-inception (also called the introductory stage), growth, maturity, and decline. The 
model is helpful in defining the role of supply chain management (SCM) at different stages 
in the life cycle. This becomes complicated in supply chains where there are many different 
products in the chain at different stages in the life cycle. The consequence, to the harm of 
many companies serving retail markets, is the one-size-fits-all supply chains many should 
avoid, not ones tailored to products at different stages in the life cycle. 
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Figure 5.1 The Product life Cycle 
 
Another complication related to the retail industry is the concept of a "product." Retailers 
often think of categories rather than individual products. Categories, according to Levy and 
Weitz, can be any grouping that makes sense to the retailer. Each category will have many 
individual products and many more stock keeping units (SKUs). So, product, in a discussion 
of the product life cycle concept, also applies to product categories. 
 
In retailing, a category consists of items that are substitutable for each other. An apparel 
retailer might have categories for men's sportswear or girls' swimwear. An automobile dealer 
may use categories such as sport utility vehicles (SUVs), sedans, or minivans. For maximum 
effectiveness, supply chain trading partners must agree on category definitions and respond 
to the needs of the customer by providing the products that match their choice criteria. 
 
Levy and Weitz identify four types of "category life cycle" in terms of the longevity of the 
category product line: 
 
1. Fad-a one-shot wonder with a very short life cycle, perhaps one season. 
2. Fashion-a multi season product with many individual products and SKUs during its life 
cycle. 
3. Staple-a basic product that achieves considerable longevity but eventually goes into 
decline. 
4. Seasonal-a product whose sales fluctuate over the course of a year. This type includes 
both fashion and staple items. 
 
In the inception stage, the product or category is at center stage. If the product is not a new 
version of an existing product line (such as a new movie, CD, software program, apparel 
style, sandwich, or automobile), a new supply chain will be needed. Often, even when it is 
needed, supply chain design is a secondary priority in the inception stage. This is definitely 
the case in many high-tech companies in electronics or software industries with hot new 
products. Ideally, these companies should start early to line up customers and suppliers-that 
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is to say, a supply chain-in the event the product is successful and moves into the growth 
stage. 
 
Growth products-whether they are fad, fashion, or new technology-in the next stage are 
climbing to the top of the sales curve. The products become profitable for the industry 
leaders; improved versions of the product better match customer needs, and supply chain 
trading partners enjoy profits from high margins and high volume. Supply chain processes 
are geared to keep up with demand, which is ample for all but the worst competitors. 
 
The maturity stage represents the products we buy day to day, or the "staples." These are also 
known as frequently purchased consumer goods or FPCGs. Some would say the growth 
product has been "commoditized." Competition stiffens; the supply chain mission moves 
toward cost reduction as higher-cost industry participants are squeezed out of the market. 
Competitors target segments with extended product features to maintain their volume. 
Although mature products must have efficient supply chains, the base products themselves 
are no longer exceptional when compared to competitors. Extended product features such as 
service, financing, and a reputation for reliability, play an increased role. An example of a 
product in maturity is the TV show or movie repackaged as a DVD. 
 
Products in decline, former staples, hang on for dear life. Unless they move backward to 
another phase by rejuvenating their product or supply chain, they won't survive. For example, 
Arm and Hammer successfully revived their product by finding numerous new applications 
for baking soda, combining it with other products or brands (toothpaste, laundry detergent, 
and various types of deodorizers). In many cases, the supply chain task is to identify and 
winnow out products in the decline stage from the portfolio before they become unprofitable. 
Fad products with short product life cycles die quickly and are more easily extinguished than 
staple merchandise. 
 
Long-lived legacy products must be supported after they are no longer sold. Capital goods 
such as automobiles, computers, and appliances are examples. Maintaining long-term 
commitments requires moving the product support function into a different supply chain 
altogether. One can argue that, for the long-lived product, aftermarket support regenerates the 
product or its components as fashion or staple merchandise. An example is the vintage car 
collection. New challenges arise, e.g., finding parts, warranty and non warranty service and 
repairs, software maintenance, providing manuals and parts lists, and call-in technical 
support. 
 
A shortfall in some retail trading partner strategies is treating the aftermarket as an 
afterthought. Other industries such as cell phones and computer printers actually focus on the 
aftermarket as part of their basic strategy, realizing that phone minutes and ink cartridges will 
generate far more profit over the life of the original base product than the phone or the 
computer printer did at the time of purchase. Thus, many companies use a penetration pricing 
strategy for the original product when they have a sense that there will be a very strong 
aftermarket. 
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Often, there are opportunities to convert owners of long-lived legacy products to new 
offerings. For example, GE Appliances has employed a "repair or replace" calculator to 
guide customers in making a replacement decision for appliances like refrigerators. Just type 
in the make and model year, and the calculator would advise you. At any rate, for the long-
life product, ultimate profitability may not be determined until long after the initial product 
sales cease. 
 
………………………………………………………………………………………………….
5.3 INNOVATIVE AND FUNCTIONAL PRODUCTS 
…………………………………………………………………………………………………. 
 
Marshall Fisher describes a similar framework for ensuring that supply chain design is 
appropriate for two different product types. His two types, functional and innovative, are 
different by virtue of the nature of product demand. Functional products, as the name 
implies, are the staples described above. Competition is fierce for these products, and 
margins along the supply chain are thin, but the demand is constant and relatively easy to 
forecast. In the life-cycle model, these products would be in the mature or decline phases; 
Innovative products are differentiated in the market; they are fads or fashions and are likely 
in the inception and growth stages in the product life cycle. Seasonal products also fit this 
model. Innovative products have advanced technological features or styling, or both. They 
carry higher margins, but demand can be hard to forecast, and their life cycles are likely to be 
short. 
 
Fisher characterizes the features of each type of supply chain summarized in Table 5.1. 
Functional products generally will have longer lives than innovative products. Their demand 
will be easier to forecast with corresponding lower chances of stock outs or markdowns. 
Lead times should be determined by cost trade-offs that take into account production and 
distribution economics, the cost of inventory, and other such factors. Innovative products 
have short lives. The benefits of high profitability are offset by market risks that take the 
form of higher forecast errors and corresponding markdown threats from overproduction or 
over purchasing. Ideally, lead time would be the result of a supply chain design that 
maximizes flexibility within forecast ranges of market demand. 
 
Fisher, like Levy and Weitz, asserts that these two product types require fundamentally 
different supply chains. Functional products require an efficient supply chain; innovative 
products require responsive supply chains. For example, American Apparel, before its recent 
acquisition, could take a design idea from a customer, scribble it on a napkin, fax it to the 
factory, and have it in the product line in a matter of hours. Again, the presence of both types 
of products or product categories will challenge the company that employs a one-size-fits-all 
supply chain. 
…………………………………………………………………………………………………
5.4 MARKET MEDIATION COSTS 
………………………………………………………………………………………………… 
 
Fisher also advises recognition of what he calls "market mediation" costs. This is quite rare 
in current management practice, however. The mission of the supply chain is to match supply 
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and demand, resulting in the satisfaction of marketplace needs. 
Table5.1 

 
Differences between Innovative and Functional Products 

 
                      

 Functional Products (Staples) Innovative Products (Fads, 
Fashions) 

Length of product life cycle Long Short 
Profitability per unit Low High 

 
Forecast errors Low High 
Stock out rates Low risk High risk 
Markdown  
 

Unlikely Likely for excess 
merchandise 
 

Lead time Set by economics/ 
Competition 

Set by supply chain 
flexibility 
 

          
Source: From Ayers, James B., Handbook of Supply Chain Management, 2nd ed., Boca 
Raton: CRC Press, 2006. 

 
Fisher recommends understanding and measuring market mediation costs in designing and 
operating supply chains. These market mediation costs result from mismatches in demand 
and supply, essentially failing in the basic SCM mission. This is particularly difficult because 
forecasting demand for innovative products is complex and is often less than accurate. 
 
Disconnects between supply and demand result in market mediation costs. If there is too 
much product, the price must be marked down. If there is too little product, the company 
incurs the opportunity cost from lost sales. These include the revenue and profits from the 
sale as well as customer disappointment. In some cases, prices can be raised in times of short 
supply but, more generally, only in markets that are relatively inelastic in terms of supply and 
demand. It is hard to get far away from the consumer's reference price. When market 
mediation costs are taken into account, the added cost of an inflexible supply chain can be 
substantial compared to the budgeted logistics costs of getting the product to market. Most 
measurement systems ignore this reality. 
 
For many products such as automobiles, both functional and innovative products can be 
assembled on the same production line. Fisher notes that a functional car like a four-door 
sedan should use an efficient supply chain with as much cost squeezed out as possible. But a 
high-margin convertible or hybrid that's popular with customers could earn more profit with 
a flexible supply chain that's responsive to demand. This point is important because some 
managers may think that a tailored supply chain will involve duplicate facilities. Note that 
this can be done without changing the physical process flows for the base product involving 
assembly and distribution but by modifying the business rules for production scheduling, 
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finished goods, and work-in-process inventory levels. So, the convertible and the sedan could 
be assembled on the same production line, but the 1ine's scheduling is governed by different 
parameters. . 
 
Applying Fisher's model, supply chain design has two branches. For the functional product, it 
means advances that reduce the cost of sourcing, manufacturing, inventory, distribution, and 
sales. For the innovative product, it means reducing the physical costs of the product where 
appropriate, while recognizing potential market mediation costs. This is a more complex 
equation because most companies do not, and in fact, cannot track these costs with precision. 
However, any attempt to reduce lost sales will certainly require as much flexibility in the 
supply chain design as possible and argues for applying the SCM postponement strategy 
when possible. This supports the flexibility imperative driver of supply chain change 
described earlier. Too few organizations pursue this goal, seeking instead to focus on cost 
reduction when designing supply chain processes. 
 
Table 11.2 illustrates the two types of market mediation costs-the situation when actual 
demand falls short of forecast and when actual demand exceeds the forecast. The table 
assumes that the company produces or orders the forecast number of units (100,000). It also 
assumes that the supply chain lead time and flexibility makes it impossible to adjust as it 
becomes apparent what the actual sales will be. 
 
The left-hand column calculates the market mediation cost from a shortfall in demand. The 
company is paid full price ($100) for 70,000 units, whereas 30,000 must be sold at a discount 
($30). Because the unit cost is $40, the result is a loss of $10 on each discounted unit. The 
total market mediation cost would be $300,000. The right-hand column calculates market 
mediation cost in the case of lost sales of 30,000. In this case the market mediation cost is the 
gross margin ($60) times the number of units of lost sales (30,000), or $1,800,000. 
 
Two obstacles retard putting this concept to work in the retail industry. First, accounting 
systems do a fair job of capturing the markdowns that go with shortfalls in demand, but 
altogether ignore the lost opportunities from under forecasting demand. So, extra analysis 
based on estimates of lost sales must be done. This is extra work and may not seem justified. 
The second obstacle is the paradigm that supply chains represent only cost and need to be 
measured on cost alone. Actions that increase flexibility but add cost are discouraged. 
Examples include extra capacity, buffer inventories, and airfreight over ocean freight. 
 
………………………………………………………………………………………………... 
5.5 CUSTOMER VALUE AND PRODUCT TYPES - SUMMARY 
................................................................................................................................................... 
 
Figure 5.2 summarizes the concepts described in this chapter in a product lifecycle "grid." 
The grid shows the inception, or introductory, stage in the upper right-hand corner. The 
supply chain challenge, for an entirely new product, is to develop trading partners in advance 
of higher levels of production. This could be the domain of the fad products that are "here 
today and gone tomorrow." The supply chain should maximize profit over the brief product 
life. 
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Table 5.2   

Illustration of Market Mediation Costs 
  

  Forecast ($)   
  Forecast (units) 100,000  
  Unit price 100  
  Unit cost 40  
  Gross margin 60  
      
Sales Less Than Forecast   Sales More Than Forecast 
Actual sales 
(units) 

  70,000  Actual demand 

130,000

# Units marked 
down 

30,000 Forecast Error (units) Lost sales (units) 30,000

Markdown price $30    
     
Loss per unit $(10)  Gross margin per unit $60
     
Markdown cost $(300,000) Market Mediation Cost Lost profit $1,800,000

 
The next quadrant (upper left) is the growth stage. It contains longer-lived fad products and 
fashion-type products that have higher profit margins. The supply chain challenge is meeting 
the demand. The maturity stage is at the lower left-hand quadrant. This is the home of staples 
requiring efficient supply chains. Some of these staples may be moving into the decline 
stage. Products in the decline stage are candidates either for aftermarket innovations or 
elimination. 
 

 
 

Figure 5.2 Product Life Cycle Grid 
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This unit has presented the case that retail supply chains must be designed with the 
perception of customer value and product competition in mind. This will maximize returns to 
the retailer and its trading partners in terms of customer loyalty and profit, and to the 
customer in terms of met needs. The implications are important to the retail enterprise and 
the manufacturers and distributors that support them. Creativity and collaboration by trading 
partners is the surest route to achieving winning supply chain designs. The next two chapters 
describe how they might go about the task. 
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…………………………………………………………………………………………………
 RETAIL SUPPLY CHAIN MANAGEMENT - SKILLS 
REQUIRED 
…………………………………………………………………………………………………. 
 
Structure 
 
6.1 Introduction 

6.2 Five Tasks for SCM Excellence 

6.3 Assessing Retail SCM Skills 
 

6.3.1 Activity System 

6.4 Summary 

…………………………………………………………………………………………………. 
6.1 INTRODUCTION 
…………………………………………………………………………………………………. 
 
Management skills are the key to implementing changes to retail supply chains. Effective 
retail supply chain management (SCM) requires broad skills everywhere from strategy-
making to improvement of operating processes. This is counter to the mindset in many 
organizations. The conventional mindset holds that retail SCM is limited in scope, confined 
either to procurement or physical distribution. In other words, it has a role in controlling 
costs but no role in improving strategic position. Company's merchants and store 
management implement strategy. 
 
For example, IKEA built its current business model over decades and, in so doing, refined its 
supply chain operations, but companies in today's fast-moving competitive environments do 
not have that luxury. Competitive forces and the globalization of markets make strategic 
change a constant necessity. 
 
Defining and building activity systems requires the management capabilities described in this 
chapter. These broad skills call for both "right brain," or aesthetic, intuitive capabilities, and 
"left brain," or logical, analytical capabilities. Right-brain skills are brought to bear in 
merchandise selection, store decoration, advertising, and the sales process. Left-brain skills 
are needed in the back office-to move the product around, locate stores, stock the shelves, 
and track money. In developing and implementing retail supply chain strategies, both are 
needed. 
 
According to The Wall Street Journal, the retail industry has been long on the right-brain 
skills, coming up short on the left-brain side. The article notes that many retail executives 
have made decisions based on instinct rather than analysis. The advent of computers has 
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brought about significant movement toward analytical management. A solution for 
companies such as Coach and Limited Brands, Ltd., and others has been to look for those 
with highly developed analytical skills in business schools. 
The trend is echoed by an effort sponsored by the Retail Industry Leaders Association 
(RILA) to enroll retail employees in its Retail Supply Chain Certification Program. The aim 
is to increase skills and consistency in management practices along the retail supply chain. 
Topics studied include statistics, supply chain fundamentals, inventory management, metrics, 
and process integration. 
 
………………………………………………………………………………………………... 
6.2 FIVE TASKS FOR SCM EXCELLENCE 
………………………………………………………………………………………………... 
 
Although the need for new skills is recognized, the right- and the left-brain perspectives are 
often in conflict. There is a need for tools and processes to bring them together, such as those 
described in this book. The work of implementing effective supply chain change is carried 
out by way of five management tasks. Table 6.1 defines the five tasks and lists retail supply 
chain functions involved in each. 
 
No matter where a company is along the supply chain, a strategy to compete is needed 
whether it be for retailers that sell to consumers, distributors, service providers, original 
equipment manufacturers (OEMs), or second-tier suppliers. Each of these supply chain 
players must have access to strategy-making skills to remain competitive. Figure 6.1 shows 
the relationships between the retail SCM tasks. The format is a phased-project Gantt chart 
displaying the sequence in which the tasks are performed. Task 1 strategy development 
begins the process in Phase 1. Deliverables include sphere definitions and activity systems 
for each sphere. These also produce the requirements for collaboration for internal alignment 
and partnerships with trading partners. 
 

 Figure 6.1 Project plan for executing retail SCM tasks. 
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Phases 2 and 3 bring internal alignment (Task 2) followed by alignment with trading partners 
(Task 3). Tasks 4 and 5 address process development or improvements to existing processes. 
These tasks rely on new information technology (Task 4) and other process development 
approaches (Task 5). An important goal is to achieve the benefits of the demand-driven 
supply chain. Tasks 4 and 5 must be tied together to avoid implementing  
 

Table 6.1 
 

Five Retail SCM Tasks 
 Task Description Retail Functions Involved 

1 
Designing 
supply chains 
for strategic 
advantage 

Competitive success requires supply chain 
innovation. 
Supply chain designs must support company 
strategies for competing 

Senior management functions, 
merchandise management 
groups, marketing, sales, 
category managers, senior 
financial executives 

2 

Implementing 
collaborative 
relationships 

Internal organization form, responsibilities, and 
measures enable supply chain innovation. The task 
covers relationships and communication inside the 
organization needed to implement processes that 
cross 
department boundaries 

Functional managers from 
operations, marketing, and 
sales, direct reports to chief 
executive, financial 
management, information 
systems 

3 

Forging supply   
chain 
partnerships 

Outside partners are needed to be successful. Old 
paradigms must be discarded. Implementation 
requires 
an organized, multi-company project approach 

Merchandising, procurement, 
sourcing, and operations 

4 

Managing 
supply chain 
information 

Opportunities to succeed wildly or fail miserably 
abound. Information systems must support the 
supply chain processes  
that are embedded in activity systems 

5 
Removing cost 
from the supply 
chain 

Effective change to improve service and reduce cost 
requires understanding and managing root causes of 
cost in supply chain processes 

Process teams from affected 
departments, information 
technology, finance staff 

 
 
technology for its own sake. Investments in technology must be justified in terms of process 
changes that result in better customer service or a greater return on investment or both. Once 
a strategy is in place, the feedback loops shown in Figure 6.1 trigger continuous 
improvement to upgrade the strategy and the processes. 
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………………………………………………………………………………………………….. 
6.3 ASSESSING RETAIL SCM SKILLS 
………………………………………………………………………………………………...... 
 
Before embarking on the design and implementation of a supply chain strategy, a 
management team should understand its capabilities with regard to performing the five SCM 
tasks. Because retailers stand at the end of the supply chain, it is particularly important that 
they take a look at not only company abilities but also those of its supply chain partners. The 
maturity matrix in Table 14.2 describes a tool for this purpose. It shows levels of 
management capability with respect to the five tasks. The team can readily identify a position 
on the matrix from the descriptions in each cell. 
 
The assessment using the matrix should be a two-step process.  
 

• First, it should address the current state of practice in the company. This answers the 
question whether current supply chain processes support existing strategies. It can be 
called the "as-is" level of maturity. The assessment may also show that little in the 
way of SCM practice even exists. 

• Second, the matrix can also assess company capability. Dimensions of capability 
include the capabilities of management team members, the willingness to change, the 
urgency for action, and the presence of resources needed to change. The latter include 
capital and the time required to make changes. For example, current practice for Task 
1: designing supply chains for strategic advantage may be Level I: dysfunctional. 
But a newly hired management team may be capable of Level III or IV practice. 

 
6.3.1 Activity System 
 
The case study company, IKEA, built its business model over a long period beginning in the 
late 1940s. Over time it has become a leader in its niche by the choices made in that process. 
Activity systems are a more recent planning innovation, so IKEA didn't employ the tool 
while building the business. Nevertheless, the IKEA uniqueness presents a formidable barrier 
to competitors - one that supply chain planners can look to in creating their own business 
models. 
 
Activity System-the IKEA Example: IKEA uses low-cost methods to make purchases of 
home furnishings, mostly furniture, available to the widest possible market. IKEA began to 
design its own furniture in 1955 and opened its first store in Sweden in 1958. In 1959 it 
began to produce self-assembly furniture to lower freight charges and other costs to retail 
customers. This approach continues today. IKEA now has over 200 stores in 30 countries. 
Each store has about 9500 items for sale. Its 2005 sales are over $15 billion (over $20 
billion). 
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Figure 6.2 Strategic themes for IKEA. 
 

The "IKEA concept" guides the company. This concept is to make "well-designed, functional 
home furnishing products" at low, affordable prices. In fact, the design process for a new 
product begins by setting the retail price. It then proceeds to design production processes that 
meet the cost objective. Finally, the product is designed to Ikea’s style standard. This 
standard omits cost-adding frills that add no value in terms of functionality.  
 
A first step in developing an activity system is to make choices based on trade-offs between 
strategic options. According to Porter, there is no strategy if choices aren't made. It is choices 
that lead to a unique strategy capable of repelling competitive assaults. In particular, 
operating effectiveness, or low-cost production, is not a strategy. Any competitor can 
probably copy cost-cutting strategies. 
 
The strategic choices, also called "themes," anchor the strategy as shown in Figure 6.2. The 
themes reflect the thrifty philosophy of IKEA founder Ingvar Kamprad, who came from a 
region of Sweden where people, mostly farmers, worked hard to support themselves. These 
customers wanted value for their money. In applying the process to IKEA, Porter identifies 
four themes to illustrate the power of activity systems: 
 
1. Low manufacturing cost-for control of cost and style. 
2. Modular furniture design-for minimizing shipping and storage cost 
3.  Limited customer service-to secure store labor efficiency 
4. Self-selection by customers-to involve the customer and further reduce 
 
Wal-Mart Remix Activity System: Wal-Mart, and other retailers no doubt, must handle at 
least two types of products, if not more. The first business handles the routine medium - and 
low-volume products. Legacy processes probably are built to satisfy the needs of the 
"average" product-an example of a one-size-fits-all supply chain. However, such supply 
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chains are probably too slow for fast-moving products, as Wal-Mart understood. Its reaction 
wasn't to "tinker" with existing "slow" process but supplant that process entirely for its high-
volume products. 
 
Note that Remix is not only for high-value items. Many of these products may indeed be 
low-price, low-margin items, but customers buy them in large quantities. Toilet paper, 
detergent, and paper towels are examples; customers buy one or more of these items every 
time they go to the store. The absence of these items from shelves causes shoppers who want 
these items to go to competitors for satisfaction of these needs, taking their other business 
with them. Therefore, avoiding stock outs in these high volume categories is exceedingly 
important. 
 

 
 
 
 

Figure 6.3 Wal-Mart Remix Activity System 
 

Figure 6.3 depicts a possible Remix activity system. This example could apply to Wal-Matt 
of others seeking to develop a sphere for high-velocity retail products. In fact, the 
fundamental choice is to abandon the one-size-fits-all approach in favor of one that addresses 
distribution for the high-volume product group in a fundamentally different way. This 
activity system also employs four choices, or themes: 
 

1. Dedicated warehouses (distribution centers or DCs) -for a selected subset of high-
volume products that need to be in stock at all times. 
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2. Frequent replenishment - to ensure cost-effective supply. This requires OEM 
suppliers to deliver frequently to lower inventory, quickly adjust to demand 
fluctuations, ensure supply, and facilitate cross-dock handling. It also encompasses 
frequent store replenishment through "milk-run" type fixed interval replenishment 
schedules. 

3. Coordinated delivery scheduling-to synchronize store, DC, and transportation 
schedules so that high-volume items arrive at stores at the most convenient feasible 
time. 

4.  Expedited shelf stocking-by removing the work required to handle selected stock 
keeping units (SKUs) and separate delivery of high-volume items. 

 
Figure 6.3 shows 11 supporting activities. 
 
We have discussed two activity systems-one for IKEA and the other for the Wal-Mart Remix 
program. Table 6.3 illustrates the importance of having a "full quiver" of capabilities in 
implementing a new, or refining an existing, activity system. The table lists some of the 
elements of the IKEA and Remix activity systems and their requirements for retail SCM 
skills. The table also describes barriers to success that might be encountered during 
implementation. Skill at the retail SCM task will help navigate the barriers. 
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Table 6.2 Levels of Retail SCM Capability 
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Table 6.2 (continued) Levels of Retail SCM Capability 
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Table 6.3 Implementing Case Study Activity Systems-Retail SCM Skills Required 
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Table 6.3 (continued) Implementing Case Study Activity Systems-Retail SCM Skills 
Required 
 
 

 
 
Retail enterprise planners should weigh their strategic plans by listing the barriers to 
implementation. This could also lead to an introspective review of enterprise talents. Hiring 
people with new skills or commissioning consultants can fill any gaps. However, a strategy 
that rests on unfamiliar technologies, for example, might better be changed. 
 
…………………………………………………………………………………………………
6.4 SUMMARY-SCM SKILLS 
...................................................................................................................................................... 
 
This chapter is meant to link supply chain design with the need for skills to implement the 
design. Too often, supply chain functions are relegated to narrow functions-procurement, 
merchandising, and distribution come to mind. But the retail SCM discipline is broader than 
that exemplified by this practice. The real success stories in retail SCM can be traced to 
unique hard-to-copy processes that are well designed and executed. This is no simple task in 
the competitive retail market place; new skills are needed. 
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………………………………………………………………………………………………… 
 THE DEMAND-DRIVEN SUPPLY CHAIN 
………………………………………………………………………………………………….. 
 
Structure 

7.1 Vision for the Demand- Driven Supply Chain 
 
7.2 The past from Forecast Driven to Demand Driven 
 
7.3 Demand – Driven Tools and Techniques 
 
7.4 Sponsoring the Demand Driven Supply Chain 
 
7.5 Summary 
 
The unit begins by defining what it means to be demand-driven, and tools for achieving the 
demand-driven goal follow. Finally, the chapter addresses the subject of sponsorship-what 
players in the supply chain-retailers, distributors, or original equipment manufacturers 
(OEMs)-might logically lead the transition to the demand-driven supply chain. 
 
7.1 VISION FOR THE DEMAND-DRIVEN SUPPLY CHAIN 
 
Most supply chain practitioners are aware of the virtues of being" demand-driven." In fact, 
the quest to be demand-driven is behind many of today's innovations in SCM. One example 
is RFID mandates such as those described later in Chapter 18. RFID stands for radio 
frequency identification. RFID technology is not instituted for its own sake but as a means to 
achieve increased visibility. Visibility, in turn, enables the efficiencies and customer service 
improvements that go with being demand driven, with RFID-tracked merchandise providing 
accurate location information required for better decisions. 
 
Another motivating trend is the growth of "scan-based trading." With this practice, the 
manufacturer or distributor retains ownership of merchandise until it is purchased (scanned). 
This shifts inventory costs upstream in the supply chain. On the other hand, it can, in some 
cases, provide a competitive advantage to the seller as well as tighter information links with 
customers that increase visibility over final demand. This information can be put to work in 
developing a demand-driven supply chain. 
Just what the term demand-driven means is less widely accepted. In this chapter, we define 
it as follows: 
 
Basing supply chain decisions on actual end-user consumption rather than forecasts. 
 
Decisions, in this definition, are those required to plan and schedule operations along the 
chain. They are driven by the need to replenish stocks as customer demand "pulls" 
merchandise out of the supply chain. These operating decisions turn factories on and off, 
approve accumulation or burn-off of inventory, introduce new products, generate markdowns 
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when necessary, and plan capacity at various links. 
 
Longer-term decisions such as how much capacity to have will always depend to some 
extent, on forecasts; they are not included in this definition. Note also that the demand-driven 
supply chain will be driven by end-user consumption. This might not be the same as actual 
sales because a purchase may not coincide with consumption, particularly far upstream in 
supply chains with long lead times. Another supply chain classification, push or pull, may 
be familiar to readers. Forecasts are associated with push strategies that force merchandise to 
the next-in-line participant in the supply chain without understanding what the end-user is 
consuming. Pull approaches utilize end-user demand for products from retailers for making 
decisions, thereby "pulling" merchandise through the supply chain. In summary, practitioners 
refer to the forecast-driven supply chain environment as "push," and the demand-driven 
environment as "pull." 
 
Why is becoming demand-driven important? Basically, forecasts for many products are 
unreliable. Cynics say forecasts are either "wrong or lucky." Even though companies 
automate the forecasting process and continuously search for better algorithms, the time and 
effort required to produce and apply forecasts often create paperwork and teeth gnashing. 
Behavior also plays an important role. What if the production forecast falls below sales 
commitments? The forecast gets boosted whether the business is there or not. Another 
problem is that sales departments sometimes provide forecasts in currency terms or product 
categories. These don't align with the needed operating decisions on what stock keeping unit 
(SKU) to make, in what quantities, and when to make it. 
 
The result is the unfortunate reality of inventory accumulation, along the chain, and 
"bullwhips," wide fluctuations in production without commensurate changes in end-user 
consumption. These inventories stretch the "cash-to-cash" cycle, requiring more working 
capital to support the business. Dell's direct or "build-to-order" (BTO) model is a frequently 
cited example of shortening this cycle. Dell's business assembles final products from vendor 
parts after orders are received and paid for. Its cash-to-cash cycle is thus negative-the 
customer pays Dell before Dell pays the suppliers. The Toyota Production System, the 
foundation of "lean" approaches, also has a "make one move one" philosophy.  
Many other retailers and their suppliers would like a similar model. Although this is not 
always possible, companies can move in the Toyota and Dell direction if they try. There are 
many examples of retailers exploiting demand-driven techniques. The retail or grocery store 
is one. The store merely captures what merchandise is popular with customers who register 
their votes at the checkout line. The empty shelf signals a need for replenishment, a "visual" 
signal. The shelf may be filled, in the case of the retail store, by an order to the distribution 
center or manufacturer. The "Breadman" or jobber may do the same for the grocery store on 
frequent fixed schedule visits" an arrangement called vendor-managed inventory, or VMI. In 
these cases, demand "pulls" the product along the supply chain as consumption occurs. The 
advent of scanners in the late 1970s and early 1980s has further streamlined the process and 
has made possible electronic replenishment systems for many items. 
 
Benetton, whose brand is "United Colors of Benetton," has delayed dyeing its sweaters until 
the market signaled the current season's most popular colors, using the technique called 
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postponement, discussed later. Once consumers register their preferences, Benetton can plan 
its color assortment to minimize dead stock and write-downs. Another example is in-store 
paint matching using spectrometers that blend a few basic colors into an infinite number of 
combinations. Pharmacists also employ a demand-driven process when they dispense labeled 
prescriptions of 10 or 20 tablets from larger containers. 
 
Weighing against becoming demand-driven are complications inherent in retail marketing 
strategies. These strategies rely on fashion items," seasonal product sales, and frequent 
product promotions. This book does not contend that forecasts should or can be abolished, 
especially in these categories. However, increasing the role of actual demand in supply chain 
decisions, for all categories of goods, will improve both financial performance and customer 
service. 
 
As a general principle, retail supply chains, as they operate today, can be more demand-
driven, if not totally so. This includes the supply chains for fashion, seasonal and 
promotional sales. So, the property we call demand driven is not absolute.  
 

 
 

Fig 7.1 Model for implementing supply chain change 
 
Figure 7.1 repeats our model for supply chain change and the elements of the model 
addressed in this chapter, which is quite lengthy. The figure shows which sections describe 
each element in the model. At the lower left is the "asis" representing the existing processes 
for decision making in the supply chain. A separate evaluation of those processes (how well 
they work) utilizes benchmarks, analysis, the perception of employees and participants, and 
inputs from trading partners. This evaluation takes into account product types, barriers, and 
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business goals. This part of the model is the subject of Subsections 7.1.1 and 7.1.2. 
 
Constraints that cannot be changed may limit what can be done in terms of the destination. 
An example is a decision to use an existing system or to produce merchandise in a particular 
plant. Barriers must be navigated to arrive at the destination. The "path" is shown in the form 
of sequenced "projects" (in smaller circles) designed to close the gaps between the as-is and 
to-be. Some of these are likely to be multi company projects. This topic is covered in 
Subsection 7.1.3. 
A destination (upper right) for becoming demand-driven is defined next. This enables 
identification of gaps between the as-is and to-be. The gap analysis includes metrics, 
benchmarks, process design, and governance along the supply chain, organizational structure, 
measurements, and systems. Subsection 7.1.4 covers this part of the model. Section 7.2 
describes the pathway to the demand-driven supply chain. 
This section uses the model in Figure 7.1 to describe how a company might develop a vision 
and project a plan for implementing the demand-driven supply chain. It begins with 
understanding the starting environment.  
 

 
 

 
Figure 7.2 Decision making along a supply chain. 

 
7.1.1 Documenting the Current Situation 
 
To establish a vision for a demand-driven supply chain of the future, one should start with 
the current situation. Figure 7.2 illustrates a simple supply chain delivering a product to an 
end-user market segment. Supply chain decision points are shown as numbers along the 
bottom of Figure 7.2 beginning at level 1 (the retailer) and extend back to level 8 (a first-tier 
supplier). Table 7.1 documents each of the decisions. Data for Table 7.1 comes from industry 
knowledge, direct from the trading partners, or as educated guesses. 
 
The figure and table (column 2) also show the entities in the supply chain and describe the 
steps they take to order material/merchandise or produce that merchandise (column 3). The 
action or decision required (column 4) and their frequencies (column 5) are also shown in the 
table. Column 6 shows the lead time to complete each step, capturing the output of an 
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important process called time mapping. Note that this example requires 21 weeks of lead 
time from the point an item is purchased until that signal is recorded with the manufacturer's 
supplier. The last three columns describe tools and. data used in each decision (column 7), 
responsible parties (column 8), and whether the decision is forecast driven or demand driven 
(column 9); Out of eight decisions in this "example, only two are demand driven. One way to 
characterize - the supply chain is to measure the percentage of decisions that are demand 
driven. In this case, it is 25 percent (two out of eight decisions). 
 
At the bottom of Figure 7.2 are a series of large arrows. These are a representation of the 
decisions using the "configuration model from SCOR, which stands for Supply Chain 
Operations Reference Model, maintained by member companies in the Supply Chain 
Council. The threads provide a user-friendly overview of a supply chain. The letters "S, M, 
0" stand for source, make, deliver, high-level supply chain processes in SCOR. The "1” and 
"2" designate whether the action is "to stock" or to "order"-essentially whether it is forecast 
driven or demand driven. A "3" covers engineer-to-order links in other chains but not in this 
one. The tool is meant to capture configurations of larger supply chains that may spread over 
many companies. 
 
Creating a vision for such a supply chain would assess whether any of these decisions can be 
converted from forecast driven to demand driven. This analysis, particularly when aided by 
internal functions and trading partners, leads to goals for improvement and identifies good 
places to start. These are often the points where the lead time is the greatest. The West 
Marine case in Chapter 15 sought to make decisions demand driven by using common data at 
levels 1 and 2 and frequent sharing of up-to-date information with at least levels 3 through 5. 
 
7.1.2 Product Types 
 
Becoming more demand driven will, in many cases, require both process and product 
changes. This section addresses the product design characteristics that support increasing the 
chain's demand-driven percentage. The most important product quality is commonality in 
components. Benetton sweaters in white all look alike, except for size. It is the color that 
makes them different. Delaying dyeing of the sweaters until the market has signaled demand 
levels for each color is an example of postponement. This is because the final decision on 
configuration is made later (is postponed) in the supply chain process. Commonality, 
incidentally, also applies to services and software. Standardized procedures, such as 
producing a will or trust, or software modules that developers can transport to new 
applications, speed delivery to customers by no ~ reinventing the wheel. This approach to 
software application development is called Service-Oriented Architecture, or SOA. 
 
The demand-driven supply chain design must also consider product structures. The Theory of 
Constraints (TOC), developed by Eliyahu M. Goldratt and his colleagues, defines basic 
product structures and uses the letters V-A-T to distinguish them. A "V" product example is 
the Honda engine that goes to end-user markets in autos, watercraft, and snowmobiles. The 
core of each product is the Honda engine, and the products are built around it. 
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Table 7.1 Documenting As-Is Supply Chain Decisions 
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Table 7.1 (continued) Documenting As-Is Supply Chain Decisions 
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The V product also applies to many consumer goods such as food, consumer package goods, 
and pharmaceuticals. A food example is the orange, which goes to market as produce, juice, 
marmalade, sherbet, and other products. Consumer package goods and pharmaceuticals often 
originate in a single chemical formulation. In these cases, the formulation serves as a base for 
multiple products that differ in form (liquid, tablets, gels, lotions, etc.), dosages, size and 
quantity, and packaging. Packaging variations occur by virtue of several brands for consumer 
package goods, local legal requirements such as those for pharmaceuticals, or languages for 
markets around the world. Later in this chapter we'll apply a demand-driven technique to 
such a product. 
 
An "A" structure product such as automobiles has many components that go into a single 
delivered product. Dell's personal computer supply chain matches an A structure. The 
demand signal to Dell's component makers comes at final assembly after the customer orders 
a computer. Components are pulled up to Dell assembly lines as outgoing configured 
computers deplete the stock of supplier items. To support their model, Dell provides supplier 
visibility for these stock levels to better assure timely replenishment. 
 
A "T" structure is also common in the consumer packaged goods, chemical, and 
pharmaceutical industries. Mix-to-order paint in the hardware store is an example. A few 
paint colors make a virtually infinite variety of colors and are configured at the point of sale. 
The ultimate product of a grocery store is the market basket. Each basket is a unique mix of 
individual products, with combinations that could never be forecast. The customer herself 
configures each basket from store shelves using a grocery list. 
 
7.1.3 Barriers to the Demand-Driven Supply Chain 
 
Given the variety of products and product types, there are many reasons why retail supply 
chains rely so heavily on forecasts. We call these barriers rather than constraints because they 
can be managed, meaning we can adapt our demand-driven approach to accommodate the 
barrier. A "constraint," on the other hand, cannot be managed. Before embarking on a quest 
to become more demand-driven, a retailer, distributor, or manufacturer should understand 
and plan for constraints and barriers. Here are some of the common barriers, several of which 
were present in the West Marine case: 
 
1. Unwillingness or unawareness of the value of operations. Top management does not 
perceive operations as a source of strategic advantage. Like West Marine, the founding 
management team has little awareness of supply chain issues. Only in the last ten or fifteen 
years have retailers focused on SCM as a source of competitive advantage. 
 
2. Organizational boundaries. There are internal boundaries between functions, particularly 
sales and operations and, often, marketing and sales, where collaboration is needed for the 
retailer and its supply chain partners to become demand-driven. 
 
3. Training. Many merchandise and production planners have been trained to use methods 
that utilize forecasts based on lead times. These processes are embedded in enterprise 
resource planning (ERP) systems. 
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4. Lack o/skills. As described later, multiple disciplines are required for the transition to the 
demand-driven supply chain. Many companies do not have the know how to reform their 
processes. A mission of this book is to address this situation. 
 
5. Inability to collaborate. A consensus to proceed has to exist among supply chain 
partners, or one of the partners has to be strong enough to lead the others down the path to 
becoming a demand-driven supply chain. The fact that a manufacturer sells to multiple 
retailers can also hamper collaboration because the manufacturer is serving "masters" with 
different supply chain agendas. 
 
6. Choppy product flow. Contributing factors include items mentioned earlier, such as 
seasonal sales with long lead times, sporadic promotions, short product life cycles, and 
fashion items with little sales history. Also included in this category are differences in 
replenishment cycle frequencies, too many participating companies, and component lead 
times throughout the chain. 
A company or a group of trading partners must identify and plan for these barriers. A next 
step on the path is to understand the potential to be demand driven, taking these barriers into 
account. 
 
7.1.4 The To-Be and Potential To-Be Demand Driven 
The physical structure of the product and the existence of barriers will affect how demand-
driven a supply chain can be. Certainly, the decision of anyone company to make change is 
constrained by its influence in the chain. Wal-Mart, a customer with a lot of clout for many 
manufacturers, is taking the lead when it requires its suppliers to put RFID tags on products 
shipped to them. Earlier, companies such as McKesson, a distributor, and P&G, a 
manufacturer, led in implementing VMI with big companies such as Wal-Mart. Both VMI 
examples were steps on the path to the demand-driven supply chain. 
 
Measuring the potential to be demand driven means assessing the potential to convert 
decisions from forecast driven to demand driven. This transition could be developed as a 
collaborative effort between a retailer and one of its larger manufacturing suppliers. Table 
7.2 uses the Table 7.1 format to display one such vision. Changes between the as-is in Table 
7.1 and to-be in Table 7.2 are shown by text in italics in Table 7.2. The following is a 
summary of the principal changes: 
 

• The to-be vision shows that the distributor is removed from the supply chain process 
for at least a portion of the product flow, an example of disintermediation. This cuts 
lead time and simplifies the chain.  

• The vision also synchronizes the factory with the weekly cycle at the retailer's 
distribution center (DC). This has the effect of converting steps 4 and 5 from forecast 
driven to demand driven. Once implemented, this would increase the demand-driven 
percentage in the supply chain from 25 to 57. Also, lead time from the manufacturer 
to the end-user sale is reduced from thirteen weeks to six. This change may face 
opposition from the distribution department that wants to fill trucks as full as 
possible, and from the manufacturing department that wants larger batches. 
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Note that the two principal changes are of different types, and both types are necessary to 
become more demand driven. The first, disintermediation, removing an echelon from the 
supply chain, requires a multifunctional decision that includes senior management, 
distribution, sales and marketing, and operations. It is a "management improvement" 
requiring an executive decision. The second, an "operating improvement," is more in line 
with traditional process-improvement approaches. 
 
The OEM's vision does not touch the processes for its own supplier. There could be a number 
of reasons. First, the manufacturer's business might not be significant enough to influence the 
supplier of input materials. The decision could also be a question of priorities, and there 
might be insufficient benefits from inventory reduction and other savings to justify the effort. 
Another factor will be the supply-demand situation for the supplier's product. If the supplier's 
product is in short supply, bargaining power may be limited. Large batches must be 
purchased to obtain access to the materials at a reasonable price. On the other hand, perhaps 
this effort to become more demand driven could proceed in the future. That effort could 
establish a similar partnership with the supplier or could shift business to another, more 
flexible supplier or distributor. 
 
Sometimes a supply chain' needs to add a distributor, the reverse of disintermediation. This 
was the case in the United States with Toyota's aftermarket parts supply chain.2 North 
American Parts Operations (NAPO) coordinates 250,000 service parts and accessories to 
keep 20 million Toyota, Lexus, and Scion automobiles on the road. Toyota, before 
implementing a lean service parts chain, had over 500 suppliers shipping directly to 11 parts 
distribution centers (PDC). These PDCs serviced dealerships at the retail level. This situation 
led to a proliferation of small shipments, averaging 15 daily, into each PDC from each 
supplier. The many deliveries disrupted PDC operations that needed to focus on serving 
dealers. This was also costly for manufacturers because they were shipping all over the 
country to the 11 PDCs throughout the month. The NAPO response was to establish two 
parts centers, one in California (western United States) and the other in Kentucky (eastern 
United States), to take these shipments. These in turn serviced the 11 PDCs in a more 
coordinated way, enabling heijunka (demand-driven smooth flow) throughout the supply 
chain. It also represents a form of postponement by more closely timing quantities from the 
parts centers to the PDCs, enabling demand-driven decisions at the PDC rather than forecast-
driven ones. 
 
7.2 The Path from Forecast-Driven to Demand-Driven Supply Chain 
 
This section describes the path to the demand-driven supply chain and identifies tools to use 
on the journey. These include those from several approaches: lean, Theory of Constraints, 
Six Sigma, and RFID. Often these tools are applied to reduce inventory and operating costs; 
but their potency in creating a demand-driven supply chain should not be overlooked, and 
companies should add this goal to their mission.  
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Table 7.2 Vision for To-Be Supply Chain Decisions 
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Table 7.2 (continued) Vision for To-Be Supply Chain Decisions 
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7.2.1 Continuous Improvement Model for the Demand-Driven Supply 
Chain 
 
Figure 7.3 describes a cyclical continuous improvement process for applying tools to create a 
demand-driven supply chain. This process will take time to complete; it is not one that 
happens quickly by fiat. At the core of the process is time mapping, a careful documentation 
of lead times throughout the supply chain as demonstrated in Table 7.1. Cutting lead time 
and cycle times will aid the journey to the demand driven goal. By shortening these times, 
fewer inventories are required in the cycle getting the retailer's order fulfillment much closer 
to the time of the consumer's product acquisition. 
 

 
 

Figure 7.3 Achieving the demand-driven supply chain. 
 
Two important methodologies for becoming demand driven rely on the virtues of 
Commonality discussed earlier. These are postponement and the 3C Alternative to 
MRPII, shown at the top of the cycle in Figure 7.3. Examples of postponement include 
companies already noted in this chapter. Dell's build-to-order model for its A-type products, 
"postpones" commitment of final product configurations until the order arrives. Mix-to-order 
paint technology at the point of sale enables blending colors to match other colors or paint 
chips provided by the customer. Apparel companies such as American Apparel and United 
Colors of Benetton delay dying garments until consumer demand for specific colors is 
determined by market performance, thereby avoiding costly errors. 
 
A company implementing a demand-driven supply chain could start immediately to convert 
its decisions from forecast driven to demand driven. This should trigger efforts employing 
both operational and management tools to help cur both cycle time and lead time in the 
supply chain. 
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7.2.2 The 3C Alternative to MRPII 
 
The 3C Alternative to MRPII deserves particular attention. Although there are many ways to 
reach a demand-driven supply chain, this methodology has the elements one must address on 
such a journey. Similar to postponement, 3C capitalizes on the Commonality (one of the Cs) 
inherent in product structures. It is especially appropriate in products and market 
combinations where achieving forecast accuracy is difficult. This is likely in V and T 
products where products with a common base are sold in many forms and outlets. The fact 
that A products are sold through fewer channels means there are fewer sources for forecast 
data on which to base decisions. However, a products built on common modules such as 
Honda engines, could also consider 3C. 
 
The other Cs in 3C is Consumption and Capacity. Consumption comes from the demand-
driven property in 3C wherein end-user consumption drives decisions along the chain. This is 
achieved by identifying "consumption centers" between each link in the chain. The 
consumption centers trigger replenishment orders from upstream sources. This feature 
addresses the common problem of lag due to differing replenishment lead times and serves to 
synchronize the chain.  
 
Another example of a supply chain, shown in Figure 7.4 helps explain 3C. This is a V-type 
product example because it begins with a simple formulation that is reshaped into different 
configurations based on packaging and labels. Similar to the example in Figure 7.2, only 
retailers (1) and distributors (2) closest to the end-user have visibility over actual 
consumption. If they base their decisions on demand, the percentage demand-driven for the 
supply chain is 22 (2/9). With consumption centers further back in the chain (3 upward), 
replenishment will be by demand rather than forecast, increasing the percentage of decisions 
that are demand driven. For V-type products as in this example, the percentage should 
ultimately be high-90 to 100 percent. 
 

 
 

Figure 7.4 Example supply chain for 3C application. 
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Capacity, the last C, sets 3C replenishment rules. This is how much to replenish when the 
signal comes. These replenishments are on fixed intervals called the "time between pulls (or 
purchases)," or TBP. Note that 3C employs a fixed interval, variable quantity reordering 
cycle, rather than a fixed quantity, variable interval one used by many who rely on economic 
order quantity (EOQ) formulations. This ensures regular flow; one knows that product will 
move at every interval as long as there is consumption. If there is no end-user consumption, 
no production will occur, limiting inventory buildup without the corresponding end-user 
demand. Also, by setting rules based on capacity, there can never-at least theoretically-be an 
out-of-stock condition. 
 
The data in Table 7.3 illustrates how to derive a replenishment rule for manufacturing the 
Basic formulation (level 6)-labeled "Basic" in Figure 7.4. This is the raw material for the 
three derivative products in Figure 7.4, products A, B, and C. With data from the bill of 
materials, or BOM, Table 7.3 shows how much Basic is required for each derivative product-
4 units for each unit of product A, 10 units for product B, and 2 units for product C. 
 
Conventional practice would have us forecasting all the end items for A, B, and C to decide 
how much Basic to produce. However, 3C takes a simpler approach. The rule is based on 
the frequency that Basic will be produced (the TBP), which is weekly in the example. The 
Capacity feature of 3C requires us to determine how much Basic could ever conceivably be 
consumed in the TBP period (a week). This capacity would assume that the largest user of 
Basic is 100 percent of product demand. In this case, this is product A that would require 
4000 units. If nothing but product A were sold, 4000 units of Basic would be required. For 
product B this figure is 500 units, for product C it is 1000 units. This assumption is 
conservative because products Band C will likely also be sold in any given week. 
 
 

Table 7.3     3C Alternative Method for Replenishment 
 

 
 
So, the business rule is that Basic replenishment be sufficient to reach the target inventory 
of 4000 units. If downstream demand has "pulled," or consumed, 1500 units of Basic in the 
past week, then 1500 units would be ordered. If none were pulled, zero units would be 
ordered. No rule could be simpler. Note that the 3C method also builds in reserve stock of 
Basic to populate the chain with initial inventory and to account for Basic's lead time. But, 
essentially, the amount consumed equals the amount reordered, and the customer demand is 
satisfied. 
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One reaction might be that targeting so conservatively will result in excess Basic inventory. 
The reality is that Basic will be consumed as it is produced, so that actual cycling inventory 
levels will never reach 4000 units. Also, the methodology allows for cutting back on the 
target inventory since the 100 percent assumption is highly unlikely, and the peak 
consumption of product Band C is far below that of Product A. 
 
How does one determine the "capacity per week" for each product? If there were a 
manufacturing constraint, it could be in Basic production or even that of the key ingredient 
supplier (level 8). If supply chain capacity is not limited by physical constraints, then the 
constraint is the maximum sales rate of all the products that use Basic. For most T- and V-
type products, internal constraints are unlikely in downstream processes such as assembly, 
packaging, and labeling. 
 
For a T-type product, the chief consumption center will be at the very end of the chain closest 
to the end-user. A T-type product supplier seeking to provide VMI services to retailers with a 
broad customer base could use 3C to assure that enough inventories is on hand. For example, 
in Figure 7.4, the key ingredient supplier who serves many customers could manage its 
finished goods with 3C. 
 
The supplier of a component to A-type assembly manufacturers such as Dell or General 
Motors could provide reliable, responsive VMI services to customers using 3C. Forecasts 
from the suppliers would establish initial inventories and be the basis for target inventories, 
providing a competitive advantage in selling to these customers. 
 
Perhaps the greatest value of 3C is to V-type supply chains as in our example in Figure 7.4. 
Forecasting is really difficult because there are so many final product SKUs. Here, 3C offers 
an attractive alternative to synchronize the supply chain in the face of variable lead time and 
replenishment cycles, preventing inventory buildup and lost sales due to outages. Reducing 
lost sales addresses market mediation costs that arise from mismatches in supply and 
demand.  
 
Mentioned earlier was the fact that retail supply chains must respond to goods in different 
parts of their life cycle, especially hard-to-predict fashion products. Some products may be 
"mature" or near the end of their economic lives; others may be "growth" products in great 
demand because of their novelty. Other special situations arise from promotions and sales, 
and seasonal goods. All these factors are arguments for moving from a forecast-driven 
planning method to a demand-driven one that offers more flexibility. The next section 
describes process improvement tools that complement postponement and 3C and make retail 
supply chains better able to handle seasonal and other special circumstances. 
 
7.3 DEMAND-DRIVEN TOOLS AND TECHNIQUES 
 
The Figure 7.3 toolkit for initiatives that support the transition to the demand driven supply 
chain shows both operations and management improvements. As we saw in Table 7.2, both 
types of improvement are required. The groups differ in the talents they call upon. Operating 
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improvements require industrial and manufacturing engineering type skills. Management 
improvements are business-related actions, such as pruning products, reducing suppliers, and 
collaborating with trading partners. 
 
Achievements in these efforts will show up in time mapping that reflects lead time and cycle 
time. Because there is some variability in how these terms are defined, the authors here 
provide working definitions for them. Lead time is defined as industry expectation, set by 
market forces, for the time required from order entry to delivery of the product. It can also 
include the time to totally close the transaction, including inspecting the product and making 
payment. Cycle time is the amount of time it takes to produce the product if the velocity 
were 100 percent and there were no pauses or queues in the operation. That is, the product 
moves quickly from one step to another through the process. If a seller maintains a finished-
goods inventory, the lead time will likely be less than the cycle time. Dell has prospered 
because it, not necessarily its suppliers, has a cycle time that is less than the industry standard 
lead time for custom computers. For a major build-to-order purchase, for example an aircraft, 
the cycle time is less than the lead time because the customer is reserving a place in a future 
production schedule that could be years away. 
 
Being able to claim the shortest lead time among competitors is a customer service 
advantage. Reducing cycle time to support the demand-driven supply chain also leads to 
competitive advantages in the marketplace through lower costs and better responses to 
market changes. This is possible because velocities-the percentage of lead time required by 
cycle time-in many supply chains are less than 5 percent. 
 
7.3.1 Operating Improvements 
 
Many of the operating improvements listed here have been or are being adopted by 
companies. There will be few readers who will not have heard of "lean" or "Six Sigma," for 
example. This section links them with the implementation of the demand-driven supply 
chain. Too often, they are only pursued for their own sake, not as part of an overall strategy 
to become demand driven. Companies can enjoy higher returns if they blend these solutions. 
The obstacle to this is the reality that certain techniques come into fashion from time to time 
even though their underpinnings are not really new. Despite short-term hype, their pursuit in 
a competent way will add value to most companies, particularly if the company increases its 
expectations in terms of becoming more demand driven. 
 
7.3.1.1 Lean Supply Chain Approaches 
 
There are many techniques that arise from the Toyota Production System (TPS) that are 
collectively referred to as lean manufacturing or, more recently, lean supply chain. The two 
"pillars" of TPS are the following: 
 

• Just-in-time (JIT). This refers to the goal of producing the right products in the 
needed quantities at the right time, or being demand driven. JIT in the TPS infiltrates 
the production process. JIT is also a goal of postponement and 3C. 
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• Autonomation. This is "autonomous defect control." This term refers to preventing 
the passing of defective units from one step to another, avoiding disruption. 

 
• Popular lean approaches under the umbrella of these pillars include the following: 

 
Kanban systems to pull product through the factory and supply chain: 
These systems link operations and use signals to notify upstream operations when to deliver 
and make more production units. The tool supports the demand-driven supply chain at-the 
factory and work-center levels. Kanban is a fixed-quantity, variable-interval approach, and 
can be - used at intermediate processes between 3C variable-quantity, fixed-interval 
consumption centers. There are some operations that may require a minimum batch size to 
make production or shipping economical. If this is the case, 3C replenishment quantities 
should be expressed in "patches" rather than "units." 
 
Production smoothing (heijunka): 
This is load leveling that establishes an operating band that avoids too rapid fluctuations in 
production. A major waste is uneven production for example, where most of the production 
is at the end of fiscal periods, usually months or quarters. In 3C-regulated production, 
smoothing would assure that each item has a slot in production/shipping schedules during 
the time between pulls. Production leveling includes the idea of "takt" time, also called the 
"drumbeat" TOC. Takt time can be long or short depending on the type of product. Boeing 
might produce seven aircraft a month, whereas GE produces 700 light bulbs a minute. The 
takt time in the first case is 4.2 days, in the latter it is 0.086 seconds. 
 
Standardized operations / standard work:  
Documentation of individual operations as well as factory wide expectations for a process 
ensures that best practices will be employed. The standard way includes cycle time, the 
operations routine, work methods, skill definitions, and quantity of work in process. 
 
Setup reduction: 
These efforts, referred to as SMED for single minute exchange of dies, involve advanced 
preparation of equipment needed for production in factories. The preparation enables a fast 
changeover from one operation to another. This is a foundation for attacking the batch 
mentality that squeezes as much production as possible out of a single setup. The result of 
SMED efforts is better utilization of capacity and fewer interruptions in the flow of product 
through the chain. 
 
Cells with improved layouts and flexible workers:.  
In manufacturing and distribution centers, a worker can operate several types of machines 
and is cross trained in different operations. Multifunctional workers also enable the 
operation to work with fewer workers. All the resources needed to fulfill a customer need 
are clustered together in a cell. Increasingly, this includes not only production capabilities 
but also customer service, quality, engineering, and finance staff. 
 
Small group improvement efforts:  
These efforts keep moving the organization toward continuous improvement in operations. 
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Kaizen in Japanese means continuous improvement. Other sources of improvement are very 
intense projects that produce more radical, innovative change. In lean circles, these are called 
kaikaku. 
 
Visual controls: 
These are easy-to-see displays of what is happening in operations. An example is prominent 
display of any conditions causing an interruption of flow so there is immediate awareness 
and understanding of deviations from normal processes. A worker can stop a production line 
if defects are being produced, thereby encouraging quick correction of the situation. With 3C, 
the tasks of monitoring consumption centers for shortfalls or excess inventory and calculating 
replenishment quantities are simplified. 
 
7.3.1.2 Constraint Management 
 
Figures 7.2 and 7.4 depict flow in the supply chain. TOC, referred to previously, observes 
that each process has a constraint and that these constraints need to be well managed. TOC 
calls the constraint the capacity constraint resource, or CCR. The CCR could be the same 
capacity constraint employed in setting replenishment levels with 3C. In our example in 
subsection 7.2.2, the constraint was the sales rate, not a physical constraint. In Table 7.1, the 
four-week lead time for the supplier finished goods replenishment might indicate a physical 
constraint in the supplier's production processes. 
TOC calls for recognizing the constraint and adjusting inputs to the manufacturing enterprise 
or the supply chain so as not to exceed capacity at the constraint. Some companies, through 
lack of awareness of the constraint, may attempt to push too much product into the front end 
of their pipelines. This may be in response to previously mentioned new product 
introductions, sales campaigns, or promotions. It could also be from attempts to "stuff" 
channels with inventory to improve reported financial results. 
 
TOC makes two other recommendations with regard to constraints. These are the following: 
 

1. In seeking out investments to reduce costs, look for the CCR. Improvements there 
will return greater benefits because they improve the throughput, or capacity, of the 
entire supply chain. Savings at no constraints are minimal. 

2. Use inventory to protect the CCR from upstream interruptions. So, in the event a no 
constraint operation ahead of the CCR is unavailable for a time, additional inventory 
will keep the CCR going until flow is restored. This is accommodated in the 3C 
methodology by considering upstream lead time when setting up initial inventories. 

 
17.3.1.3 Quality Improvements 
 
Quality improvements emphasize improving process capabilities to minimize product 
variation. These occur at the "hands-on" operations that create value for the customer. These 
take the form of Six Sigma initiatives in many companies. Six Sigma initiatives often travel 
alongside lean and TOC implementations as managers grope for improvements. 
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Reducing process variability is even more critical as partners become more tightly bound by 
JIT replenishments in demand-driven supply chains. As this trend continues, slip-ups by 
partners are magnified several times. We address this in this section because poor processes 
lead to bad parts or no parts as downstream operations dry up, creating a scramble along the 
chain to fill in the gap. Indeed, many expeditors, purchasing people, ERP systems, and 
inventory-tracking methods are needed to react to foul-ups. At the retail level, the result can 
be costly stock outs. Take away the quality deficiencies, then costs drop and revenues 
increase. 
Process capability measures how well a process can perform to the specification set for it. 
The metrics of process capability are statistical and measure how well a process conforms to 
these specifications. The specification in whatever form is an important part of the buyer-
seller relationship. Too tight a specification means the seller must go to extraordinary means 
to meet the specification. It could also lead to scrap, lost sales, and profit erosion. 
Sometimes, specifications are set without consideration of the capabilities of the 
manufacturing or distribution processes. Too loose a specification, on the other hand, spells 
trouble when the seller's components go into the buyer's product, potentially resulting in 
poor quality products and a negative reaction at the end-user level that creates a backlash 
aimed at the retailer. Any of these conditions will gum up a demand-driven supply chain. 
 
The statistics for quality have been around for a long time. Common performance measures 
include Pp, Ppk, Cp, Cpk first-time capability (FTC), line speed, and defective parts per 
million (ppm). This section provides an overview of common process capability terms and 
addresses their importance in the demand-driven supply chain. 
 
The capability measures assume that outcomes of most processes will follow a normal 
distribution, known as the bell-shaped curve. Each normal distribution is specified by a mean 
(called X-bar) and a standard deviation symbolized by the Greek letter sigma. The mean is 
the average of all the process outcomes; the standard deviation is a measure of the variation 
from the mean. 
 
Both means and standard deviations can be calculated with spreadsheet programs. Adding all 
the outcomes and dividing by the number of observations gives the mean. For example, the 
mean of 1,2, and 3 is (1 + 2 + 3)/3 = 2. The standard deviation takes the difference between 
each observation and the observation mean, squares it to remove plus and minus values, then 
divides by the number of observations, and finally takes the square root of the result. In the 
normal distribution, 68.3 percent of all outcomes are in one standard deviation, 95.4 percent 
are within two, and 99.7 percent are within three. 
 
The three normal distributions in Figure 7.5 have the same mean but different standard 
deviations. "A” at the bottom has the highest standard deviation because it is the "fattest." 
"C" has the lowest because it is the narrowest. Because predictability is good when it comes 
to processes, a smaller sigma signals low variation from the specification, the sign of a 
reliable process. 
 
However, reliability such as that in distributions A and B is not enough when you consider 
that there may be many processes required to produce a product. Even a "three sigma" 
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process capability will produce 3000 defects in a million tries. With many processes required 
to make a product, at three-sigma levels there will be many defective products unless 
expensive inspection steps are added to the process. A Six-Sigma capability close to what we 
see in B and certainly implicit in C means that only 3.4 outcomes in a million attempts are 
out of specification for a process. This low defect rate will lead to reliable, competitive 
products. 

 
 

Figure 7.5 Process capability terminologies 
 

The concepts described in this section also apply to "attributes." Attribute measures are "yes, 
it passes" or "no, it doesn't pass" situations. The so-called "perfect order" in the distribution 
industry would be judged on attributes because it must possess predefined attributes (on time, 
complete, proper invoice, and so on). Certainly, a less-than-perfect order has the potential to 
generate unwanted transactions that add cost and waste time. A benefit of 3C is that it sets up 
replenishment order rules among partners, reducing the chances of error in orders. 
 
An example illustrates these concepts. A part is specified to be 1-inch long with a tolerance 
range of ± 0.1 inch. Thus, any part between 0.9 and 1.1 inch is acceptable under this 
specification, as shown in Figure 7.5. The performance measures for the process used to cut 
the part to that length are capable of repeatedly making parts within that range. After 
measuring a sample of actual parts, distributions similar to those shown in Figure 7.5 could 
result. 
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For example, we calculate a sigma value of 0.02 inches for a sample distribution of measured 
parts. The process sigma is then: 
 
Process sigma = ± [Process tolerance/ (2 x process sigma)] = ±[0.2/(2 x 0.02)] = ± 5 
Another measure is called the process capability, or Cp' calculated by dividing the same 
process tolerance range by six times the standard deviation as follows: 

 
Cp = 0.2/(6 x 0.02) = 1.67 

 
This value, which is greater than one, most closely matches C in Figure 7.5. It is well within 
the Six-Sigma capability and would produce fewer defects than 3.4 per million chances. A 
standard deviation of 0.033 would produce a curve like Bin Figure 7.5 as long as the process 
was centered on the desired mean of 1.0 inch. This would also be a Six-Sigma process. 
Standard deviations greater than 0.033 produce Cp values less than 1.0. These curves look 
similar to A in Figure 7.5. The process is not capable of meeting the Six-Sigma standard. 
 
Despite the poor performance, the "A” situation has long been accepted practice in 
manufacturing, distribution, and retail. For manufacturing, this situation gave rise to 
"receiving inspection" where manufacturers head off suppliers' defective goods from 
reaching its product lines. Quality procedures now call for 100 percent inspection of parts if 
the processes that produced those parts fall below standards, creating a very visible cost of 
operations. To combat the situation, Jack Welch, the former CEO of General Electric, built a 
strategy around achieving Six-Sigma processes. Some caution that Six Sigma, essentially a 
process control tool, is touted improperly as a strategy. 
 
Figure 7.5 shows distributions centered on the specified mean-1 inch. What if they aren't 
centered? Figure 7.6 shows tight distributions, equivalent to acceptable values of Cp, but off 
the desired mean. The measure Cpk corrects for shifts in the mean even though the spread is 
acceptable "A” in this case is centered above the mean. "B" is below, whereas "c" is 
acceptable because it is centered. Both "A” and "B" would have Cp, ratings in the acceptable 
range, but Cpk would be unacceptable for both. "C" has an acceptable Cpk because it is 
centered. 
 
Sometimes, only a small sample is available. This happens in the case of a new component or 
a new process. In these cases the process is untested under high volume conditions. So, 
managers will calculate Pk and Ppk using pilot production samples. A higher threshold is 
required. For example a Cpk threshold can be 1.33, while the Ppk threshold is 1.67. 
 
The measures we just discussed are likely found for individual operations. Other commonly 
used performance measures gauge the overall process. First-time capability (FTC) counts 
the number of acceptable products at each step in the process and at the end of the process. 
The constraint is that no rework can be done on the item at any point in the process. The 
picture provided is twofold. It shows how capable the collective process is, and it also points 
to possible bottlenecks that diminish capacity. 
 
 



 104

 . 
 

Figure 7.6 Meaning of Cpk. 
 

The equation for measuring FTC at the operation or process level is as follows: 
 

FTC = (Quantity attempted - quantity rejected}/quantity attempted 
 

FTC is often combined with a line speed evaluation. In manufacturing, this evaluation will 
confirm that the capacity requited by the buyer is available. Line capacity is an issue with 
high-volume, closely linked supply chains. Often, the supplier is dedicating capacity, 
including machines and tooling, to fulfill the buyer's requirements. Line speed verification 
means producing product using the facilities and equipment when full-scale production 
begins. FTC can be calculated simultaneously. Product can also be measured to calculate 
process capabilities. 
 
With low tolerance for error becoming more prevalent, collaboration along the supply chain 
becomes more crucial. Here are some examples in which quality issues playa part in joint 
trading partner decision making. 
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• Designer versus doer: The product designer, usually an engineer, must specify 

tolerances. Engineering is sometimes accused of "throwing the design over the wall" 
to manufacturing. SCM increasingly recognizes the need for the customer, designers, 
and operations people to work together to agree to and achieve process capabilities. 
Establishing collaborative relationships among trading partners to achieve the 
economies of the demand-driven supply chain will require the upstream partner to 
have capable processes. 

 
• Price versus quality: The supplier selection decision may be driven by purchase 

price. However, the lowest purchase price may bring lower quality and bring on an 
abundance of hidden costs. Buying organizations must guard against this possibility. 
SCM practice will find new ways to reconcile conflicts between these two 
perspectives. 

 
• Old loyalties versus new blood: There will be a time when the cord between the 

organization and a long-time supplier will have to be cut to assure the flow of quality 
components. When this should happen is often a gray area. Changing suppliers 
imposes a real cost on the buying organization. New sources have to be found; 
patterns of behavior have to be relearned. 

 
The quality measures mentioned in this section emerged from manufacturing industry 
experience. They continue to find applications in the operations of non manufacturing supply 
chain partners such as transportation, warehousing, and consolidation and distribution 
centers. 
 
7.3.1.4 Design for Commonality 
The demand-driven supply chain strategies at the top of Figure 7.3, postponement, and 3C 
work best when there is commonality in product designs. Some organizations do not design 
their products with this in mind because there are design constraints, or they are ignorant of 
the advantages. Commonality benefits exist from modular structures for complex products 
down to using common fasteners and other small components. These reduce raw material 
cost and simplify aftermarket service. Interestingly, chain restaurants have for years 
recognized the efficiency in combining a limited number of inputs into a variety of menu 
combinations. For example, Mexican restaurants, employing postponement, use refried 
beans, rice, guacamole, salsa fresca, various cheeses, and five or six prepared meats in 
numerous menu offerings. 
 
Postponement is especially good at reducing the inventory needed to maintain a certain level 
of customer service. The savings in inventory can be calculated. If a company sells two items 
that can be configured after orders come in, then it can reduce the cycling inventory-which 
excludes safety and dead stock-by 39 percent. This benefit is because postponement has 
eliminated the end-item forecasts and substituted last-minute configuration. Likewise, a 
postponement of five items into one common item reduces the inventory required to maintain 
customer service by 55 percent. So, the economics are compelling as shown in the table. 
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Consolidation from Postponement 
(Ratio) 

Cycling Inventory Reduction 
(Percent) 

2:1 39 
3:1 44 
4:1 50 
5:1 55 

 
Achieving commonality requires collaboration between sales, marketing, operations, and 
design functions. Designing its products with this in mind can make a manufacturer a more 
attractive partner to downstream retailers and distributors. 
 
Postponement provides benefits such as those in the preceding table even if physical 
configuration changes are not needed. This comes by delaying (postponing) distribution to 
endpoints in the supply chain, such as individual retail stores. This is also the 3C approach, 
and it is the role a distributor plays in serving multiple retail stores from a centralized facility. 
Assuming each store sells different amounts of an item, holding stock at the distributor, 
whether it's internal or external, reduces the chances of dead stock at slower-selling stores 
and stock outs at faster-selling ones. This was the basis for Sam Walton's original Wal-Mart 
distribution strategy, in which one DC served ten or so stores within 250 miles, less than a 
day's drive away with the ability to return to the DC on the same day. 
 

7.4 SPONSORING THE DEMAND-DRIVEN SUPPLY CHAIN 
 
Leadership toward the goal of being demand driven can come from anyone of the links in the 
chain. This "leader" must enlist other echelons in the effort. Leadership will depend on 
motivation, the ability to collaborate, the product category, opportunities for profit 
improvement, and the amount of business at stake. Depending on these variables, there are 
three likely leaders representing different supply chain echelons: 
 
1. Retailers seeking to lower merchandise costs while assuring availability. They may take 

a category-by-category approach or a focus centered on store brands. 
2. Independent distributors seeking a competitive edge by virtue of the service while 

lowering their cost at the same time. 
3. OEMs who seek to improve their position while lowering market mediation costs for 

themselves if they bear the brunt for returns or for the retailer. 
 
An OEM will find implementing the demand-driven supply chain attractive if it can do more 
business with lower inventories, while maintaining or achieving high levels of service. Some 
may employ the technique selectively with larger companies. According to data derived by 
Revere Data and the Securities and Exchange Commission, a number of large manufacturers 
sell a lot of merchandise to Wal-Mart.6 Playtex Products, Clorox, Hasbro, and Revlon do 
over 20 percent of their business with the world's largest retailer. Can this be a "business 
within the business" with a demand-driven supply chain? 
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Retailers, probably the largest, might take the leadership role with selected OEMs. 
Alternatively, the retailer might set up pull systems through their captive distribution centers, 
ordering merchandise from most or all its suppliers based on demand. This would require 
negotiations with a large number of suppliers. 
 
Independent distributors may have the most to gain as intermediaries by injecting demand-
driven techniques into decision-making process. Indeed, those providing VMI services 
already do. The distributor may also have the most to gain because their profitability is 
closely tied to their ability to manage inventory. 
 
7.5 SUMMARY 
 
Achieving the demand-driven supply chain gives trading partners a reason for collaborating 
and provides mutual advantages. Depending on the priority and the complexity of the chain, 
the journey could be a lengthy one, and so, the continuous improvement mentality is 
necessary. Also required are skills in working on multi-company improvement projects. It is 
likely that leadership for the demand-driven supply chain will lie with larger OEMs and 
distributors and include large retailers such as Wal-Mart. Members of these echelons 
understand the problem better and can influence product design. All can utilize demand-
driven delivery as a competitive weapon in the dynamic retail supply chain. 
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  PRODUCT TRACKING ALONG RETAIL SUPPLY CHAINS 
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 8.6.1 Case Study for RFID Application 
 8.6.2 A future RTLS System 
 
8.7 Summary 
 
8.1 INTRODUCTION 
 
This unit describes retail supply chain tracking tools categorized as "automatic identification 
and data capture" (AIDC) technologies.' Technical innovations, accompanied by an 
increasing number of solution providers, make this an area of increased attention and 
investment. The same technologies also create confusion among supply chain decision 
makers. The confusion arises in deciding which of the many proposed options is the "correct" 
one for a particular supply chain. Also, the economics of AIDC change continuously, with 
costs of implementation declining as technologies become more widespread. 
 
Despite the confusion, channel masters such as Wal-Mart and the Department of Defense 
mandate increased use of radio frequency identification, or RFID, by their suppliers. RFID is 
a prominent AIDC technology; therefore, managers along the retail supply chain, including 
manufacturers and distributors, must be informed about its applications. 
 
The retail industry already relies heavily on technology, a significant change over the last 40 
years that occurred with the advent of the general-purpose business computer and scanner 
technologies. Each year a large retailer could easily have thousands of suppliers providing 
tens of thousands of stock keeping units (SKUs) and hundreds of thousands of deliveries to 
hundreds of locations. The size of today's retailers such as Costco, Target, Best Buy, 
Walgreen's, and others has been made possible by electronic digital information processes. 
For any single company, these transactions generate millions-if not billions-of information 
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exchanges in the form of forecasts, orders, shipping notices, receipt documentation, 
payments, and returns. 
 
The need to track merchandise extends from the manufacturing process to the store shelf. In 
fact, according to Kerry Pauling, vice president of information systems at Wal-Mart, getting 
stock through the "last 90 feet" from the stockroom to the shelf is "where we often have 
breakdowns." An interesting example of potentially costly losses occurs in grocery stores. 
Customers often decide at the check stand against purchasing items they have previously 
selected. These may be perishables that, if not returned to refrigerators or freezers promptly, 
will spoil and become un-salable, yet the inventory tracking system has totally lost track of 
the whereabouts of these products. Keeping tabs on such complex, high-volume processes is 
daunting. Furthermore, in a global economy, trading partners in many countries are 
bolstering the need for standards that ensure efficient and timely information exchanges. 
 
This unit provides an overview of selected AIDC technologies, addressing technologies, and 
related standards. The contents include the following: 
 
 1. Standards for identification and tracking 
 2. RFID 
 3. The vision for integrated distribution and retail solutions 
 
8.2 LOW TECH RETAILING 
 
Fred Abernathy is with the Center for Textile and Apparel Research at Harvard University. 
He has traced the growth of bar-code technology, an early AIDC technology. Bar codes, 
more technically known as Universal Product Codes (UPC), are the foundation standards for 
retail supply chain tracking. Abernathy describes the labor-intensive state of the retail supply 
chain before bar codes made their appearance. 
 

• Merchandise was spread around-on the store floor, in the backroom, or in the 
warehouse.  

•  Knowing what was actually selling was problematic. Orders were placed six to nine 
months ahead of the selling season, well before trends in demand could be discerned. 

• Assistant buyers tracked inventory manually, a labor-intensive process.  
• Paper records reflected sales of categories, not individual SKUs, reducing the 

precision required for effective reordering. 
• The retailer, detached by long lead time and information gaps from manufacturers, 

carried the risks that go with stock outs or surpluses.  
 
Before bar codes, "Kimball tickets," a small form of the old punch card technology, was the 
only real mechanization that existed for inventory tracking. These tickets were processed by 
a form of unit record equipment and, because of the many opportunities for human error, 
were far less than accurate. 
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The advent of bar codes began the shift to automated tracking. In 1973, IBM was awarded 
the contract by the Uniform Grocery Product Code (UGPCC) Ad Hoc Committee and the 
consulting firm McKinsey & Company to develop a bar-code technology usable across the 
industry. In June 1974, at a store in Ohio, a 10 pack of Wrigley's chewing gum was the first 
item to cross a bar-code scanner. Subsequently, the retailer Kmart introduced bar codes for 
apparel in 1983. Others like Wal-Mart followed, bringing the spread of what Abernathy 
describes as "lean retailing." Improvements in computing technology abetted the spread by 
translating captured bar-code data to support merchandising decisions. 
 

 
 
 

Figure 8.1 Bar-code formats 
 
The initial UPC specification had 12 digits, 11 required by UGPCC plus one check digit. The 
check digit protects against errors in reading the codes. This version is the first shown in 
Figure 18.1. Most current U.S. bar codes use this format, or symbology. After submittal, the 
IBM team was asked to add a 13th digit that could be read without modifying equipment 
already in the field. This is the second version in Figure 8.1. This addition provided country 
identification, in effect enabling the worldwide spread of the UPC. The additional digit also 
led to the European Article Numbering, or EAN, system administered by EAN International 
(now GSl). Their standards are called the EAN*UCC standard. They cover bar codes; 
electronic data interchange (EDI transaction sets, XML schemas, and other supply chain 
requirements. 
 
As noted later, they promote the standard under the auspices of another organization, EPC 
global. EPC stands for electronic product code. In the automated identification space, 
participating organizations, standards, and products have proliferated, a potential confusion 
factor to those who have not followed the evolution. 
 
In Figure 8.1, there are ten identifying digits plus "overhead" digits. These are for the check 
digit and identification functions. The EAN version has the two-digit number system code 
plus a check digit, whereas the UCC version has one identifier and one check digit. A 
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.manufacturer (or distributor or retailer) can have 99,999 SKUs by virtue of the five-digit 
product code. Adding to the complexity of the standards, each of these symbologies has 
variations for special circumstances. Many of these variations, some of which are described 
later, use techniques to shrink the space required for the bar code, enabling bar coding of 
small items. 
 
Once a manufacturer, distributor, or retailer is assigned an EPC manager code, the 
organization is free to assign codes to products. This can be for internal or external use. In 
fact, some retail merchandise such as an apparel item may have multiple bar code identities 
as it passes along the supply chain. An example would be the product code for the original 
manufacturer and another for the retailer. 
 
8.3 BEYOND BASIC BAR CODES 
 
As older UCC and EAN formats have neared their capacities, standards for the 14digit GTIN 
number (Global Trade Identification Number) have emerged. GTIN has become the 
umbrella term for all the bar code data structures such as those in Figure 18.1 and others 
needed for other data carriers such as RFID. This number identifies the manufacturer, 
product, version, and serial number. Where a number uses fewer than 14 digits, it is padded 
with zeros, encouraging migration to a uniform length in bar codes. 
 
The voluntary nonprofit organization EPC global, Inc., is an independent body with a board 
of governors from leading supply chain "subscribers." The organization had its origin in the 
Auto-ID Center at MIT. GSI and GSI US, which set standards, are members. EPC global's 
mission is to support the deployment of radio frequency technology. EPC global refers to this 
as the EPC global Network. The head of EPC global US, Mike Meranda, has described the 
role of the organization.3 Meranda states, "standards development is not the destination." He 
notes that technology is "a tool to achieve a business objective." His organization uses five 
elements to promote its mission to the technical community: 
 

1. Electronic Product Code (EPC) - the globally unique serial number that identifies 
items of all types along the supply chain. 

2. ID System - the RFID tag that stores the EPC and the hardware needed to read the 
EPC. At the time of writing, Gen 2 ("Generation 2") was the standard, displacing Gen 
1 technologies with better tag and reader technology. 

3. EPC Middleware - software interfaces that manage supply chain read events and the     
handling of the information. Interfaces with EPC information services (#4 below) and 
enterprise systems. 

4. EPC Information Services - enables information exchanges with trading partners 
through the EPC global network. 

5.  Discovery Services - tools that enable users to find data related to specific EPCs. 
 
The core element, the EPC, includes .items in the GTIN and adds extra digits for unique item 
identification, supporting what is called "item-level tracking" or ILT. 
 



 112

ILT aids in combating counterfeits, providing product quality documentation, and better 
managing inventory. A report in the publication DC Velocity describes emerging applications 
for ILT and the drivers behind them. 

• Tagging innovative products such as new CDs and DVDs so they are easy to         
locate during their short introduction windows. 

• Documenting pharmaceutical movement through the supply chain. Example: Purdue 
Pharma shipping tagged bottles of OxyContin to Wal-Mart and a wholesaler. 

• Cost-effectively locating hard-to-find sizes and colors of upscale apparel items before 
a customer leaves the store because an item can't be found. 

• Theft reduction for high-value goods such as jewelry, rental skis, and electronics. 
• Expiration date tracking for food items such as cream cheese. 
• Monitoring temperatures along the supply chain. 
• Automatically playing a promotional video about the product when a customer picks 

up a merchandise item in the store. 
 

 
Figure 8.2 Electronic product code (EPC) 

 
Figure 8.2 shows components of the EPC. EPC global refers to this number as a "license 
plate." It can be assigned to "objects" in the supply chain such as individual items, cases, 
pallets, and locations. It is also compatible with existing numbering systems such as the 
GTIN. The "manager" number is assigned to companies wanting to use the bar-code system.  
 
Although the. basic 12- and 13-digit bar codes are familiar to most retail customers, other bar 
code formats exist that enable greater returns from the technology. These include the 
following: 
 

• Reduced space symbology (RSS), for placing bar codes on small items or adding 
needed information not available in regular bar codes while keeping a small footprint. 

• Two-dimensional (2-D) bar codes that, used with or without one-dimensional (1-D) 
codes such as UCC*EAN bar codes, provide around 2000 characters depending on 
the format. Figure 8.3 shows examples of the many available formats. 
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RSS formats include RSS-14, RSS Limited, and RSS Expanded, and finds application on 
smaller items such as individual pieces of fruit, cosmetics, jewelry, and so forth. Their 
appearance is similar to regular bar codes. Some formats have "double deck" or two lines of 
code to conserve space. Sometimes, the retailer needs to add information to basic bar codes 
in the same space provided by UCC*EAN bar codes. SKUs with limited shelf life such as 
dairy products and pharmaceuticals are examples and need to include expiration dates. Other 
applications include SKUs sold by weight such as meat and produce, items that require 
tracing, and promotion products eligible for coupons. 
 

 
 

Figure 8.3 2D Bar code examples 
 
As shown in Figure 8.3 2-D bar codes resemble postage stamps with a variety of patterns 
imprinted on them. Some applications combine conventional 1-0 with 2-D data. Such uses 
described by the 2-D bar code company Dataintro Software include income tax returns, 
mixed SKU packing lists, and patient medical records. In these situations, the 1-0 bar code 
provides the license plate identifier. The 2-D bar code provides the details. Other versions are 
designed for data capacity or for reading on high-speed conveyor lines.  
 
Designing systems to read bar codes can be an engineering challenge. Intermec, a firm 
offering supply chain automation solutions, recommends different technologies depending on 
the nature of the item read, the potential for dirt on the bar code, whether the location is 
inside or outside, whether the bar code is 1-0 or 2-D, and the distance over which the read 
must occur. Such complexities, plus the frequent need for labor to use the technology, are 
motivators for supply chain managers to turn to RFID technology although bar coding is 
considerably less expensive and, in some instances, can be used in conjunction with newer 
technologies. 
………………………………………………………………………………………………….. 
 8.4 RADIO FREQUENCY IDENTIFICATION 
 
RFID applications already appear around us in the form of automatic car locks, road and 
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bridge toll collection, subway fare collection, library materials checkout and return, animal 
identification microchips, and human implants of various sorts. Successful RFID 
implementation depends on collaboration among supply chain trading partners. For the 
distribution center or the retail store to use RFID, the manufacturer must place tags on its 
pallets, cartons, or individual items. What level-pallet, carton, or item-will vary, depending 
on item value, the cost of implementation, the need for control, and other factors? 
 
8.4.1 The Retail Application 
 
The most common RFID application in retail supply chains calls for placement of low-cost 
"passive" tags. These are part of open-loop systems. That is, the merchandise passes from 
company to company along the supply chain. The tag is passive if it has no energy source. 
"Active" tags, discussed later, have batteries or other power sources. These are often installed 
in closed-loop systems confined to a single company or small group of trading partners. The 
more expensive active tags are usually recycled for multiple trips through the process. 
 
The energy required to transmit the passive tag's content is provided by the radio frequency 
energy transmitted by the reader. The reader transmits enough energy to cause the tag to 
respond with identifying data stored on the tag. The tag antenna length is half the wavelength 
of the operating frequency, so lower frequencies have larger antennas, the most visible part 
of the tag. The chip, in fact, is about the size of the head of a pin that can be seen as small 
dots near the center of the tags. Figure 8.4 shows examples of RFID tags. 
 
The antennas on the passive tags have different sensitivity to the direction of the reader's 
signal. The tag signal is also affected by metal or liquids within and near the tagged product 
and the location of the tag on the product. Tags should be chosen with these factors in mind, 
as well as an understanding of how each tag will be scanned and where that will occur. For 
example, the four-dipole model (upper right in Figure 8.4) is less sensitive to orientation. 
With regard to capacity, a passive tag can hold up to hundreds of bits of data. 
 
With RFID tags on each case on a pallet, a reader can identify all the cases without a person 
having to scan each case. Lower-frequency readers have a short range of a few inches. 
Higher-frequency readers have ranges up to about 30 feet. Like the bar-code system, 
designing an RFID application requires a number of considerations that depend on supply 
chain requirement and system costs, some of which are listed later in this unit. 
 
In a typical warehouse application, the reader will be placed at each dock door, or portal. The 
RFID data capture would take place as pallets are offloaded from the truck or railcar. Costs 
per portal can exceed $10,000, so implementing RFID has to be justified by savings in labor 
and improved tracking accuracy, particularly in a large warehouse with 100 doors. To 
minimize this cost, warehouses frequently have separate RFID portals near a group of 
loading docks. Items are unloaded from trucks into a receiving area and then pushed through, 
or placed on a conveyor to pass through, one of the RFID portals. Other applications call for 
handheld readers or readers on lift trucks. These provide added flexibility in exchange for a 
decreased investment. 
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The same economic hurdle exists at the store level-the need to lower the cost of tagging and 
reading enough so that improvements in labor cost and data utility can pay for the 
technology. Complicating matters is the fact that a company such as Wal-Mart dictates RFID 
to its manufacturers. However, the manufacturer may enjoy few direct benefits. The use of 
RFID tags may result in large orders from large retail chains; most benefits accrue further 
down the supply chain. In fact, manufacturer attachment of RFID tags without using the 
technology for its own purposes has been called "slap and ship."  
 

 
 

Figure 18.4 Passive and active RFID tags. 
 
8.4.2 Active RFID 
Active RFID tags include their own power supply. Two categories of these tags have internal 
power supplies in the form of batteries, an electric grid connection, or solar power. These are 
called active or semi active (also called battery-assisted) tags. Active tags transmit to the 
reader, unlike passive tags, which use energy from the reader to respond. The semi active tag 
is triggered by the reader but uses onboard power to respond. This increases the range over 
which it can be read. The read is also faster because the delay involved in responding is less. 
A speedy response is important if the tag is moving at high speed. Active tags can be read at 
distances of about 300 feet.  
 
Often, the best applications for active RFID are closed-loop supply chain processes. The 
closed-loop application takes place in a single facility or company or in linked processes 
shared by trading partners. An example is an auto parts supplier and its assembly plant 
customer. The active tag tracks material shipped to its supplier and is removed after the part 
is assembled onto an automobile. Another example would be a laptop computer repair 
facility serving a retailer such as Best Buy where active RFID tracks laptop location through 
the repair process. In closed-loop applications, the tag is attached when the item enters the 
process, and removed when it leaves. 
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Both passive and active tags support capabilities for rewriting data over the life of the tag. A 
read-only (RO) tag is programmed at the factory where it's manufactured; no rewriting is 
possible. So, this type of tag finds limited use. A write-once, read-many (WORM) is written 
by the user and read throughout the supply chain. This is the most common type of tag. A 
read-write (RW) tag can be rewritten practically indefinitely. 
 
An alternative passive tag technology called the Surface Acoustic Wave (SAW) has 
advantages over the microchips deployed in today's RFID tags. SAW chips utilize the 
piezoelectric effect, which relies on the fact that ceramic substances and some crystals 
generate voltage when mechanical stresses are applied to them. The transducer located on 
piezoelectric material generates a surface wave when excited by the reader's radio pulse. That 
surface wave is converted into acoustic wave pulses coded to the tag's data. The transducer 
then converts the waves back into a radio wave to send to the reader. The SAW technology 
has longer ranges, is more rugged, can be used around difficult materials such as metals and 
liquids, uses less power, and is more accurate. 
 
8.4.3 RFID Applications 
 
Engineering an RFID application must address a number of variables, including the 
following: 

• The mission of the system-identification only, environmental sensing, or security. 
• The use for system data and interfacing systems that support data conversion. 
• The distance over which that must be read. 
• Antenna design to assure that tags can be read and the orientation of containers to 

reader antennae.  
• The frequency to use for RF communication-generally, a choice between HF (3-30 

MHz) and UHF (300 MHz-3GHz). 
• Materials in the environment and atmospheric conditions that might interfere with 

reception. 
•  Economic factors such as the cost of tags and readers and the return on investment 

(ROI). 
• The need for rugged readers and tags in demanding locations such as warehouses 
• The level of merchandise tagging (usually pallet, case, or individual item). 
• Methods of attachment of tags to the pallets, cartons, or items to be read. 
• The frequency of data exchange, a determinant of battery life for active tags. 

 
Despite the complexity, RFID applications abound with usage application concepts 
seemingly limited only by the designer's imagination. The following are a few examples 
along the supply chain from manufacturers to end-users. Note that the examples are not 
necessarily spread all along the chain; finding a payoff from RFID often starts "bottom up." 
 

• International Paper uses passive RFID tags at its 300,000-sq. ft. paper mill warehouse 
in Texarkana, Arkansas. The system follows the location of its large paper rolls and 
manages the loading of the rolls onto railcars and truck trailers. The system locates 
paper rolls to a confidence of plus or minus six inches. A continuously updated 
picture of loading status for 50 truck and rail dock doors enhances visibility. 
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• Volkswagen in Germany uses active RFID to track new vehicles through the final 

stages of preparation for customer delivery. Tags are attached after a vehicle is 
assembled and tracked in a closed-loop application through washing, vacuuming, 
cleaning and quality control until the customer picks up the car. 

 
• A chemical company uses semi active tags to track the bulk containers required to 

deliver its product to customers, another closed-loop application. Because the 
containers must be returned, the visibility provided by the system has lowered the 
company's investment considerably by tracking the vessels and helped it recover the 
expensive containers that might not have returned. 

 
• MTR Construction Ltd in Hong Kong is in the business of building and operating the 

Hong Kong rail system. It developed its RFID-based octopus card for riders on its 
trains. Now an octopus card can buy merchandise at convenience stores, fast-food 
chains, supermarkets, and vending machines. Building on its experience, MTR added 
RFID tracking to construction material and construction equipment used in its many 
rail-related and commercial development projects. Tagged items are principally 
concrete shapes where the tags capture the results of quality testing to ensure the 
structural integrity of its buildings. 

 
• Startup Intelligent Global Pooling Systems (iGPS) has ordered five million Gen 2 

passive RFID tags. The company will tag pallets. At 23 cents per tag, four will be 
placed at corners on each $55 pallet in the company's pool. The tags incorporate EPC 
global's Reusable Asset Identifier (GRAI) that uniquely identifies each pallet. The 
goal is real-time tracking of each pallet. The company has targeted monthly 
production at 400,000 pallets to be added to the pool. 

 
These examples serve to illustrate the creativity leading to spread of RFID technology. They 
demonstrate that good returns are available if creativity is used to design the application. This 
particularly seems to be the case in closed-end approaches. The following sections focus on 
retail supply chain applications that are likely to find expanded deployment. 
 
Two reports in early 2007 assess the viability of RFID in open-loop retail applications. Philip 
Law, vice president of Motorola's Global Products Group, delivered his assessment to a 
conference of supply chain professionals. Law is an executive at Motorola's recently acquired 
Symbol Technologies business, a company serving the AIOC market. A Wall Street 
Journal article provided another assessment with consistent conclusions. Table 8.1 
summarizes those conclusions regarding the business case for RFID from these sources. The 
table shows benefits along the chain at retailer, distribution or transportation, and 
manufacturer echelons. The "most attractive" category refers to benefits that are most likely 
to justify RFID system costs at the time of the appraisal. The "emerging" category refers to 
benefits that seem, at the time of the appraisal, to be likely to justify RFID in a short time 
frame. 
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8.5 TRACKING IN TRANSIT 
 
Total supply chain visibility requires knowledge of where the product is all along the chain, 
not just in controlled facilities. This means visibility requires in-transit tracking, a capability 
provided by what are called real-time location systems (RTLS). This tracking is not always 
just for identification purposes. Security measures may seek to ensure that a container from a 
distant supplier poses no security threat. Monitoring the integrity of the container seal and 
monitoring for signs of hazardous materials provides assurance regarding the supply chain 
shipment. To this end, the U.S. government has elicited the cooperation of supply chain 
participants in C-TPAT, or Customs-Trade Partnership against Terrorism. Those 
collaborating in this effort agree to take preventive measures to protect against container 
tampering. 
 

 
 

 
 
 

Figure 8.5 Mitsui supply chain visibility tracking. 
 
 

Some products require a "cold chain." That is, the user must be assured that temperature 
limits are met throughout the chain. One way to ensure this is to monitor temperature in 
transit, at warehouses, and stores. This requires sensors attached to active RFID tags that 
keep track of temperature exposure as the product travels through its various intermediaries 
from manufacturer to retailer. Other types of sensors may monitor radioactivity, chemical 
environment, humidity, shocks, and vibration, as required. 
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Table 8.1  

 
RFID Justification-Early 2007 

 

 
 

Yoshibumi Kotsuka of Mitsui & Company in the United States describes a test 
implementation for RTLS. Kotsuka's position at his company is Director, Transportation and 
logistics. His company provides services and financing related to export, import, and 
offshore trading. Since 2003, the company has pioneered applications with RFID in 
manufacturing, logistics, and retailing. Mitsui offers a service called SCM Live for tracking 
material movements in global supply chains. 
 
Kotsuka identifies the following keys to success in implementing a supply chain visibility 
application: 
 

• RFID tag data must be generated at the origin-where the goods are manufactured. 
• Success requires cooperation among trading partners to avoid disruption and ensure 

ease of use. 
• The solution must adhere to global standards and involve a blend of AIDC 

technologies. For example, his solutions include EDI, bar codes, active and passive 
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RFID, and global positioning systems (GPS), among others. 
• An infrastructure-such as Mitsui's SCM Live-must gather data generated by the 

system. 
• Users must mine the data and put it to work to make decisions along the supply chain. 

 
Mitsui piloted the deployment of tracking technology. The test was from points of origin at 
manufacturing centers at Guandong and Shenzhen in southern China across the ocean to U.S. 
ports at Long Beach and Los Angeles, and then on to inland distribution centers. This is a 
heavily traveled path for imports from China into the United States. Figure 8.5 depicts the 
path across several transportation links. 
 
At the carton level, the manufacturer attached both bar codes and passive RFID. Each carton 
contained 16 individual items. Each pallet, which was also tracked with passive RFID, held 
16 cartons, or 256 items. The pallets went into a container sealed with an active RFID tag 
and an "e-seal" security device from Savi technology. The device included intrusion 
detection, environmental monitoring, and weapons of mass destruction (WMD) sensors 
monitoring radiological, chemical, and biological threats. 
 
The container was read at the portals of the Chinese port of Yantian this was the port's entry 
gate for the inbound container and the gantry crane for outbound containers. It was likewise 
read upon arrival in southern California. The GPS tracked the containers across the Pacific 
Ocean en route to the United States. RFID at the distribution center's (DC's) portals recorded 
the containers' arrival at the warehouse. During ship and truck transit, GPS also tracked the 
vehicle, making the system aware of which pallets were in which truck. 
 
The trial report concluded that 100 percent of both passive and active reads were successful. 
Intrusion detection and real-time tracking was also sustained throughout the transit. When 
exceptions, or "events," occurred, the system dispatched predetermined notifications to 
supply chain decision makers. 
 
8.6 THE FUTURE OF PRODUCT TRACKING 
 
 
This unit began with a description of life before bar codes and the technologies deployed 
today. Bar codes economically contain individual, product-specific information, whereas 
RFID, at considerably more expense, allows for the tracking of inventories by supply chain 
participants on its way to the retailer. The unit ends with a look into the not-so-distant future 
for retail locating systems. 
 
8.6.1 Case Study for RFID Application 
 
Procter & Gamble (P&G), through its Gillette subsidiary, has painted its picture of the future 
through experiments with RFID and the accompanying EPC.8 The P&G EPC team has 
worked with retail partners to test RFID technology and to uncover the benefits that go with 
its implementation. 
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One test was the product launch of the Gillette Fusion razor. The test included two retail 
partners with over 400 stores. Tags were placed on Fusion cases, pallets, and displays. The 
displays were particularly critical to a successful product launch because they would be in 
prominent positions in the stores. The tagging also helped ensure that stores were adequately 
stocked to meet demand for the new product. Stores with RFID capability had considerably 
higher" display compliance rates" by day 3 of the launch. Compliance in this case was 
meeting the stores' commitments to deploy the displays and the adequacy of displays in terms 
of their numbers. The monitoring capability by RFID/EPC assured that the product was in 
place to support the demand generated by Fusion advertising and promotion. 
 
Based on its experience, the P&G EPC team recommends RFID/EPC for certain 
"advantaged" merchandise. The best candidates are higher-value products with display units, 
and their proper placement in the store ensures higher levels of sales. The business case 
justification in this example lay not in internal savings at P&G or the retailer but in the 
collaborative space between them-making sure that P&G provides the product and the 
retailer deployed it on the store floor. This is not how many REID applications are justified, 
with most relying on internal operating savings. 
 
8.6.2 A future RTLS System 
 
Like many solutions in this space, teams of technology companies have collaborated to 
prepare their visions of the end-to-end retail solution. One such team includes 
ClickCommerce, VueTechnology, and Printronix. ClickCommerce is a supply chain 
management software company; VueTechnology provides enabling middleware; and 
Printronix markets REID printers-. They refer to their vision as the "agile supply chain." 
Features of the agile supply chain include the following: 
 

• Passive REID tags applied at both the item and case levels. 
• "Intelligent shelf" technology, where REID readers monitor the contents of storage 

locations in warehouses and stores. 
• Automatic detection and reporting of out-of-stock items and shrinkage by monitoring 

the shelves. 
• A warehouse management system (WMS) to oversee movement at warehouse and 

retail store levels. 
• Several applications to translate REID data into updates for the WMS. 
• Cost-effective printing of REID tags at the manufacturer. 
• Direct feedback to warehouse material handlers when errors in stock putaway and 

picking are made. 
• Automated warehouse cycle counting for inventory. 
• A network inventory visibility system to monitor inventory within and between 

supply chain locations, creating notifications when exceptions occur. 
 
Figure 8.6 is an overview of the team's agile supply chain; Table 8.2 summarizes each step of 
the process. Once the commitment is made to item level tagging at the manufacturer, most of 
the downstream activities related to managing the inventory are automated. The agile supply 
chain also has the ability to sense shortages at the store or warehouse. This provides the 
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benefit of maximizing revenue in the case of shortages at the retail level. It also signals to the 
supply chain when a product is not selling well, calling for cutbacks in production. However, 
the costs for REID tagging are still high, so the use of this technology for lower-priced, 
lower-volume products still lies in the future. 
 
On the operations side, incorrect picks or putaways are also signaled. The system can also 
match actual inventory with what should be there, resulting in the automation of inventory 
taking, potentially a cost savings justification for using this technology. Differences between 
book inventories and actual quantities can be indicative of shrinkage, poor execution, or 
quality problems. 

 
 

 
 
 

Figure 8.6 Vision for the agile supply chain 
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Table 8.2  

 
Process Steps for the Agile Supply Chain 
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8.7 Summary 
 
The economic case for product tracking depends on the cost of tracking, paths to the 
customer, the value of the merchandise involved, and expected benefits. The visibility 
provided by using these technologies eases the work of matching supply and demand, 
particularly in reducing stock outs. This type of benefit is often subtle and unseen by 
potential users. Companies along the supply chain will continue to experiment with 
innovations in merchandise tracking. The purpose of this unit is to heighten awareness of the 
alternatives that are now opening up and the challenges and opportunities that go with 
adapting tracking technology to one's supply chain. 
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 UNDERSTANDING SUPPLY CHAIN COSTS 
 
Structure 
 
9.1 Introduction 
 
9.2 Barriers to Cost Visibility 
 9.2.1 Understanding Costs is Complicated 
 9.2.2 Partners Must Share Information 
 9.2.3 ABC Needs a “Makeover” 
 
9.3 Goal Activity Based Costing by Product 
 
9.4 The Starting Point (I-A) 
 
9.5 Department Costs with Capital Recovery (II-B) 
 
9.6 Multi- Company Process Cost (III-C) 
 
9.7 Activity- Based Costing by Product (IV-D) 
 9.7.1 Gather Product Line Information  
 9.7.2 Adjust Unit Costs and Volumes through Engineering Studies 
 9.7.3 Calculate Product Line Profitability 
 
9.8 Summary 
 
9.1 INTRODUCTION 
 
The topic of this unit, costs, affects decisions all along the supply chain. Profitability is the 
ultimate measure of business success for all echelons, and managing supply chain cost is half 
the battle in fulfilling that mission. The other half is   finding, marketing, and pricing pro 
table merchandise, merchandise that is in demand by end-users. Better cost numbers that 
support decision making related to merchandising and operations help execute both tasks.  
 
However, many forces hinder gaining control over costs. One is the rise of “virtual 
manufacturers” that rely on partners—often in faraway places—to produce the products 
they design. Another force is the rise of strategies that offer extended product services. An 
example is the distributor, Arrow Electronics, and its efforts to earn more from services such 
as   financing, on-site inventory management, parts tracking, and chip programming. Such 
services move beyond the traditional low margin role of distributors, matching electronic 
component manufacturers with industrial customers.  
 
Another task is evaluating “make-or-buy” decisions. An example is the specialty retailer 
weighing a proposal from a logistics service provider such as Argix Direct. Argix will 
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execute four steps for specialty retailers—merchandise pickup at the source; sorting at the 
Argix distribution center; transport to one of 40 store delivery terminals; and,   finally, store 
delivery. If a company is already doing these tasks in-house, it must understand the 
advantages and risks of outsourcing its work. For a smaller retailer, companies such as Argix 
offer an existing network, automated facilities, economies of scale in transportation and up-
to-date tracking systems. Unfortunately, companies offering such services or those 
considering buying them may get little help from their accounting departments. Their 
reporting formats are designed for financial reporting rather than managerial decision 
making.  
This unit describes how to apply the technique called activity-based costing (ABC) to make 
any number of decisions that require an understanding of supply chain costs. The students 
can engage this unit at two levels. The high-level alternative seeks knowledge of the role of 
activity-based costing in understanding costs, product profits, and partner contributions along 
supply chains. The alternative detail-level approach obliges the reader to examine the 
numbers presented in this chapter to better understand the mechanics of implementation. 
We’ve done our best here to make this as easy as possible.  
 
……………………………………………………………………………………………………………. 
9.2 BARRIERS TO COST VISIBILITY  
 
One would think that, being so important, the cost numbers that executives use to make 
supply chain decisions would be both timely and accurate. However, timely and accurate 
data is more the exception than the rule. The next sections explain a few of the reasons.  
 
9.2.1 Understanding Costs Is Complicated  
 
The first reason is that most companies are locked into single-company accounting systems. 
As mentioned earlier, these use decades-old cost accounting methods designed for financial 
reporting. The focus is on precision, not on accuracy or relevance. A primary reason for this 
situation is that accounting practices, in the U.S. in particular, are required to follow what are 
called Generally Accepted Accounting Principles, or GAAP. GAAP is designed to capture 
historical performance of the   firm as a whole; it seldom accurately represents the current or 
future   financial side of a specific process. Firms, guided by their chief   financial officers, are 
adverse to duplication, so they steer away from creating additional numbers beyond the  
mandatory ones.  
 
A second reason is that interactions between trading partners remain at arm’s length. 
Partnerships are unnatural, particularly in discussions about money. These discussions assume 
a “zero-sum” outcome where one party’s financial gain is the other’s loss. However, to make 
sizable gains in customer service and cost effectiveness, decision makers need to understand 
not only their own costs but also the costs of their trading partners. Depending on the 
relationship, partners may provide these voluntarily, certainly the best of situations. If not, 
estimates based on industry knowledge of prices along the chain or by supplemental research 
can approach reality, even if not exactly precise.  
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9.2.2 Partners Must Share Information  
Sizable gains in service or cost reduction require cooperation to implement change among 
supply chain partners.    e nature of the cooperation also varies from case to case. Depending 
on the situation, cooperation could include design changes for the product or its 
packaging, removal of process bottlenecks, capital investments, exchange of forecasts and 
sales data, modifying transportation and delivery methods, redesign of operating processes to 
achieve efficiencies, and other mutually advantageous measures.  
 
However, there are real barriers to this collaboration beyond the willingness or ability to work 
together. Once sharing is agreed to, it can be difficult to decide what information is needed and 
how it should be applied to make decisions.    This is compounded across company boundaries 
because of differences in accounting systems, industry practices, language, and geographical 
separation. The following list summarizes possible applications for shared information: 
 

• Assessing the profitability of a product or product category 
• Adjusting retail markups for different types of merchandise 
• Finding and prioritizing opportunities for cost reduction through process 

improvement  
• Comparing the profitability of private-label versus major-label brands 
• Comparing the cost of  goods  purchased  o  shore  to  that  of  domestic producers 
• Working with partners to assess new technologies such as RFID 
• Negotiating prices and cost sharing 

 
The preceding list should signal the reader that ABC applications are numerous, so the 
modest effort required to calculate activity-based costs is usually well worth the effort.  
 
9.2.3 ABC Needs a “Makeover”  
 
Note the use of the term “modest” in the previous section to describe the effort required to 
use ABC. Many organizations have pursued ABC efforts that required large investments in 
setting up and maintaining numbers that were ultimately little used to make decisions. 
Today’s practitioners, including Robert S. Kaplan who introduced ABC in 1987, advise 
streamlined procedures. Douglas Hicks, who reviewed this chapter, has long argued for 
what he calls the simplified ABC approach. is alternative approach, also called Time-Based 
ABC, moves away from the paper-intensive time reporting required by earlier approaches. In 
essence, the new method creates unit times for each activity through direct measurement or 
other industrial engineering techniques. is facilitates measurement of capacity utilization. As 
an example, people in a work unit can produce a unit of output in one labor hour per unit, the 
unit time. The capacity of the work unit is 60 hours a day—equivalent to about nine 
employees, considering downtime. If actual output is 45 units, there is extra capacity for 
growth, work additions, or staff cutbacks. This approach may call to mind older work 
measurement approaches that used stopwatches to browbeat employees into being more 
productive. That approach is not necessary; knowledge of work unit output and capacity is 
fundamental to managing workflow. Employee participation and agreement to unit times 
should be sought as well as their buy-in to the process.  
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This simpler approach is a “snapshot,” not a movie. That is, cost data is assembled with a 
purpose—as part of an improvement project, for example. So, assembling ABC costs 
becomes part of the project; it is not an ongoing “movie” that has to be maintained alongside a 
conventional accounting system.  
 
The methodology described here also recommends the use of both top-down and bottom-up 
cost numbers. Top down means all costs are included and are assigned to broad company 
processes. Bottom up turns to the unit time approach to understand the cost of individual 
processes. 
  
In describing ABC, clarification of terminology is in order. Practitioners in strategic 
planning and project management use the word activity in different ways. Loosely, it can 
mean an operation of some kind or a process or a set of processes. In project management, an 
“activity” is an element of work performed during a project.  
The activity in activity-based costing is also an operating process that can cross department 
and company boundaries. Activities are expressed as verb phrases, such as put away pallet, in 
a warehouse, or sell merchandise, in a store. These activities produce a “deliverable” that de 
fines the activity or process “driver.” In the case of a process called pallet put away, this 
deliverable and driver might be a pallet transfer from the loading dock to a storage space. For 
the sell merchandise, the driver might be dollars sold or items sold.  
 
Other supply chain drivers include customer sales in a retail store, pallets, purchase orders, 
shipments, customer inquiries, and so forth. So, if a warehouse requires a unit time of 10 
minutes per pallet to perform the put-away activity, this time, in turn, can be translated 
into a unit cost. That cost could include labor, equipment in the form of the forklift, and 
facilities in the form of the warehouse itself.  
 

 
Figure 9.1 Migration to activity-based cost by product. 
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9.3 GOAL: ACTIVITY-BASED COSTING BY PRODUCT  
 
Doing all the things that are possible with ABC requires development and manipulation of    
financial data. Figure 9.1 illustrates with an arrow the path from the current state using 
conventional accounting to the goal of activity-based cost by product. While there are other 
paths, the explanations in this unit assume a team follows the diagonal shown in the   
figure. The vertical axis, span of cost data, has four levels defining what cost data is 
collected. The horizontal axis has levels for organizing and presenting cost data. The 
improvement team, if its charter were focused on cost reduction, may decide that III-C (Mult-
icompany process cost) is sufficient to achieve its goals. Another team, with a charter to 
purge unprofitable products, will need activity-based costs by product or product category 
(IV-D).  
 
Numbers gathered in the shaded area in the lower left of the Figure 9.1 grid are top-down costs 
incurred inside the organization. “Top down,” mentioned earlier, means all costs are collected, 
not just costs for selected processes or products targeted for improvement. These top-down 
costs point to opportunities for improvement because higher-cost activities signal areas of 
improvement potential. They are also suitable for assessing product profitability at the 
company level or to support make-or-buy decisions. The unshaded area is bottom up and 
moves outside the company on a process-by-process basis to explore well-defined process 
improvement (III-C) or product profitability (IV-D) opportunities.  
 
An example of III-C ABC application is justifying a CPFR (Collaborative Planning, 
Forecasting, and Replenishment) . In another example, West Marine took over its inbound 
transportation function to better coordinate shipment arrival at stores.  This reduced the hidden 
costs of interruptions in store working routines. At III-C, trading partners say, “   is process 
cost $5,000,000; we can reduce that by 15 percent.” At the IV-D level, the trading partners say, 
“Process A adds $123 to the cost of our widget. We aren’t competitive in widgets. Here are 
ideas for reducing widget demands for Process A.” Or, the team can jointly conclude that 
widgets will never be pro table and should be cut from the product line. Another alternative is 
boosting the price if the market permits.    e next sections proceed along the arrow in Figure 
9.1 using a case to describe how activity-based numbers are collected.  
 
9.4 THE STARTING POINT (I-A)  
 
The lower left-hand corner (I-A) in Figure 9.1 is the single-company, conventional  
approach. Its span and presentation are sufficient to produce standard financial  
reports such, Table 9.1 is a typical income statement financial report; for illustration, cost 
data is expressed in percentage, not absolute, terms. Confined to one company, the 
conventional approach reports costs by broad categories such as “direct labor,” “costs of goods 
sold,” “general and administrative,” and “overhead.” Overhead often includes depreciation  
charges to cover the cost of capital employed in the business. A common approach,  
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using what is called straight-line depreciation, is to divide the initial cost of the  
asset by the life of the asset in years.  
 

Table 9.1 Conventional accounting (I-A) 
 

  
 

The income statement follows accounting principles used by retail and industrial companies. 
In this model, many costs are allocated. A common example is the allocation of “overhead” to a 
“direct labor” base. This occurs despite the fact that direct labor in retailing, manufacturing, 
and other industries has shrunk. Also, direct labor costs may not cause, or “drive,” the 
overhead costs. The failing in this method is that no costs are assigned to the “activities” that 
“consume” the resources reported. This I-A approach has a number of shortcomings with 
respect to SCM:  
 

• It is limited to one company, and supply chain processes, by definition, cross 
company boundaries. 

• Cost accounts are built on reporting from individual budget centers—usually the 
organization’s functional units (e.g., purchasing, receiving, planning, store), not the 
processes that generate the cost (e.g., put away pallet, pick line item, or sell 
merchandise).  

• The costs are not useful for analyzing the activities/processes that produce the cost. 
• Current practices under-report capital costs associated with the activity/process by 

omitting the cost of capital. These costs include facilities, equipment, and working 
capital.  

 
The following sections move along the path of the arrow in Figure 9.1. Each level—II-B, 
III-C, and IV-D—adds further insights for decision making.  
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………………………………………………………………………………………………………….. 
9.5 DEPARTMENT COSTS WITH CAPITAL RECOVERY (II-B) 
 
 
To move from conventional accounting, the initiating company should assemble all its own 
costs—the top-down approach. It should then sort them in a way to call attention to 
opportunities for cost reduction. Box II-B in Figure 9.1 represents this position.   This step can 
best be accomplished by assigning internal costs, usually in the form of budget “cost centers,” to 
improvement categories amenable to common cost cutting approaches (B on the horizontal axis).     
This level also adds the cost of capital to fixed assets and working capital accounts (II on the 
vertical axis).  
 
Table 9.2 lists cost categories that apply across the retail supply chain regardless of 
echelon—retailer, distributor, OEM, or second-tier supplier. e recommended list includes 
four workforce costs, recurring costs that include the cost of capital, and three categories of 
purchased item costs. For retailers, most of the purchased item costs are for the merchandise 
they sell. In fact, these may dwarf the costs of internal operations. However, effectively 
managing internal operating processes makes the difference in customer service and 
profitability—particularly if one’s competitors pay similar prices for the same merchandise.     
 
Why separate costs into categories? We noted earlier that cost reduction techniques for each 
category are different. Table 9.2 describes the environmental characteristics of each cost 
category. In manufacturing, as an example, direct labor is often a target for cost reduction. 
Many manufacturers focus on this category using industrial engineering and operations 
research tools even though this category may be a small proportion of overall product cost. For 
manufacturers and retailers, hard to measure administrative and technical groups offer more 
potential for increased efficiency and effectiveness, but making improvements in these 
groups requires a wider skill set. is includes understanding not only the work content but also 
the effectiveness of the function, the role of incentives, the quality of decisions, the 
importance of work skills, and the potential for automation.  
 
Box II-B also upgrades capital recovery reporting to account for the cost of money to 
acquire the asset. These costs fit into the Recurring Costs category in Table 9.2. Capital 
items include assets such as plant and equipment as well as working capital such as 
inventory and accounts receivable. Calculating the cost of capital utilizes a rate of interest, or 
“discount rate.” Many companies refer to this as the hurdle rate that any investment must 
meet to be approved. Companies often calculate the hurdle rate by averaging the rates of 
interest paid to those financing the enterprise—banks, leaseholders, shareholders, mortgage 
holders, franchisees, and bond investors.  
 
Applying the discount rate, the resulting calculation is the equivalent uniform annual cost 
(EUAC) for the asset. This approach has variations including EVA (Economic Value 
Added) and residual income. EUAC effectively converts the investment cost into an 
expense. Practitioners use tables or calculators because the equations that calculate EUAC are 
complex.  
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Table 9.2 Improvement Categories 
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Table 9.3 provides examples of EUAC calculations for different assets. Example #1 is a 
$1,000,000 capital equipment item such as a production machine or warehouse conveyor. 
In this example, tax accounting rules allow writing the equipment o   over 10 years. Current 
accounting doesn’t allow the cost of capital to be added to the cost of operating equipment. 
But experience shows that, due to rapid obsolescence, this equipment has a likely “economic” 
life of only three years. Taking this and a 15 percent cost of capital into account, Example #1 
shows an increase from $100,000 to $350,000 in the annual cost of the asset. Note that, for 
leased equipment, the lease payments may sufficiently reflect the EUAC because the leaser 
builds those costs into its lease rate.  
 
The discount rate and asset life for dissimilar assets will vary in the same company. Example 
#2 in Table 9.3 shows comparable numbers for a building, which could be a store, a 
warehouse, corporate headquarters, or a factory. For example, a building asset may be less 
risky for the manufacturer or retailer because the building, but not the equipment, has a 
market value if the company sold the asset. For this reason, a lower cost of capital, in this 
case 10 percent, and a longer economic life, ten years instead of three in Example 1, are 
appropriate. Again, rent paid for a leased facility may capture these costs.  
 
Examples #3 and #4 are working capital assets that should also be converted to expenses. 
Example #3 is inventory that, with conventional accounting, is only recognized on the 
balance sheet. So, some managers may consider inventory to be “free.” On the contrary, the 
cost of carrying inventory can be huge in retail supply chains. Despite its size, the cost of 
inventory is often not accurately calculated or assigned to the process steps. 
 
Sometimes, supply chain negotiations between trading partner’s center on transferring 
the cost of inventory to upstream companies. Dell, for example, pays suppliers after the 
customer pays them for its direct sales. Dell shares forecasts and sales data with those suppliers 
to help them lower inventory. Retailer Costco, listed in earlier units follows a similar 
practice—producing, like Dell, a negative cash-to-cash cycle. In Example #3, the company 
has assigned a 25 percent per year cost to the inventory—a typical value that captures storage,   
financing, obsolescence, insurance, and other costs.  
 
Example #4 in Table 9.3 is for the asset, Accounts Receivable. It is the money owed the 
company due to the delay between customer billing and customer payment, often a major 
item for retailers such as Macy’s and Target that maintain house interest-paying charge 
accounts. This account also should be converted to a EUAC. Although it’s an asset, high 
receivables may highlight unprofitable customers or lines of business. Some companies will 
use the cost of capital with an allowance for nonpaying customers added on. In Example #4, 
a 20 percent cost is assigned to the Accounts Receivable balance.  
 



Table 9.3 Calculation of Capital Cost (ii-B) 
 

 
 
There is considerable latitude for presenting cost information at the II-B level. Table 9.4 
presents a top-down example for a vertically integrated retail company. The table maps 
organization costs to improvement categories. Vertically integrated, in this case, means the 
company has merchandising, retail, distribution, and manufacturing operations. Because of its 
size, it has assembled numbers for each of its principal operations (columns 2–5). The data in 
the columns in Table 9.4 are summarized as follows:  
 

1. Cost categories from Table 9.2 subdivided into workforce costs, recurring costs, and 
purchased items categories.  

 
2. Costs for the merchandising department that selects and purchases merchandise. 

Note that merchandising is assigned the cost of merchandise and inventories as shown 
in the working capital line (#7). There is a division of merchandise cost into 
specialized and commodity material categories. The former represents fashion, or 
innovative merchandise and the latter staples, or functional, merchandise.  

 
3. Costs for internal manufacturing operation that makes an exclusive product line of 

merchandise, called the widget line.  
 
4. Costs for internal distribution centers (DC) supplying the chain’s stores.  
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5.  Costs for the company’s retail stores.  

 
Table 9.4 shows the costs that are either incurred or controlled by each of the four functions. 
Note that the merchandising group (column 2) is responsible for merchandise expenditures 
because it selects the merchandise, negotiates with suppliers, and plans replenishment.  The 
merchandise department is also assigned the cost of inventory ($350 million) because its 
source selection and replenishment decisions determine the amount of inventory in the 
company’s DCs and stores.  
 
The captive manufacturing operation (column 3) produces the widget line for sale only in 
company stores. The costs of production are included in the merchandise costs in column 2.    
This in effect treats the manufacturing operation as an independent supplier. The companies 
DCs (column 4) are assigned only operating costs and are not charged for the merchandise that   
flows through the facility. Because the DC contracts for transportation, it is responsible for 
these costs under “services.” The DCs also incur a modest working capital expense for 
packaging and displays. The retail outlets (column 5) handle stock at their locations and sell 
merchandise to customers. However, the merchandise department decides what the store will 
carry and generates the orders that dispatch merchandise from the DCs to those stores.  
 
Table 9.4 also assigns “drivers” to the organization functions (lines #12 and #13). A driver is 
selected as a workload indicator because costs increase more or less directly as the driver 
volume increases. Precision in deciding what driver to use is secondary to   finding a 
“mostly correct” parameter. As an example, the merchandising driver is categories 
managed. Each category increases the quantity of work, inventory, replenishment 
activity, and merchandise cost. Dividing the total assigned cost by the volume—in this case 
the number of categories managed is 250 —produces the baseline activity cost of about $4.8 
million per category. Internal costs that don’t include merchandise purchases (lines #9 and #10) 
for operating the department are just under $1.6 million per category (line #15). Other driver 
candidates for the merchandise function could include # SKUs, $ merchandise cost, or # of 
suppliers.  
 
If an analysis team were examining the workings of the merchandising department, they might 
use different drivers for different processes. For example, sourcing processes might use # 
categories, whereas inventory planning processes might use # SKUs.  
 
For the manufacturing operation (column 3), the driver is the number of product units 
manufactured annually, in this case 500,000. The activity cost per unit is $304.   The DCs’ 
cost is $250 per pallet handled. This includes both inbound and outbound pallets. Later, we 
develop separate   figures for inbound and outbound pallets.  
 
The retail operations of the company employ # items sold as a driver. This produces a cost of 
$10 per transaction, regardless of the value of the transaction or the product.   The sales staff    
is considered “direct labor.” Some retailers who employ a more consultative sale might assign 
the sales staff to the “technical/professional” category. Later, we’ll show how to treat 
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differences in selling time for different types of product—in this case, innovative, functional, 
and the widget line.  
 
The presentation in Table 9.4 enables quick analysis to set baselines to measure improvement 
efforts or to make comparisons with alternatives. For example, a company such as Argix Direct 
could supplant the internal DCs. So, this data would be helpful in evaluating a decision to 
outsource. Table 9.5 provides examples of such ratios. What emerges from the analysis is a 
higher end specialty retailer with merchandise cost per item sold of $53 with a salesperson 
selling about 66 items a day.  
 
 

 
 

Figure 9.2 IDEF0 node tree process definition 
 
A process   flowchart is useful at the II-B level. Figures 9.2 and 9.3 provide a process view 
of the retailer’s merchandising, distribution, and retail operations. The flowchart format is 
called IDEF0—a modeling language supported in business process documentation tools. The 
node tree in Figure 9.2 summarizes the process. The detailed chart in Figure 9.3 shows 
inputs, outputs, mechanisms, and controls for each process step. The IDEF format is “top 
down” and useful for “drilling down” into sub processes that merit further investigation.  
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Table 9.4 Vertically Integrated Retailer Costs ($millions) 
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Table 9.5 Key Ratios—Vertically Integrated Retailer 
 
 

 
 
---------------------------------------------------------------------------------------------------------------------- 
9.6 MULTICOMPANY PROCESS COST (III-C)  
 
At the next level (III-C in Figure 9.1), the path moves to multicompany accounting focused on 
individual processes. IDEF is also useful for scoping and documenting these processes. The 
perspective transitions from an organization to a process view of improvement categories 
using the process steps in Figures 9.2 and 9.3. A process for analyzing and comparing costs 
includes the following steps:  
 
1. Set process boundaries.  
2. Prepare a process   flowchart and description.  
3. Decide what cost categories to include.  
4. Assign unit costs to activity/process steps. Use engineering studies, interview data, and 
estimates as needed.  
5. Analyze the   findings; prepare conclusions and recommendations.  
 
Data from Table 9.6 illustrates how to execute these steps.  This is a multicompany example in 
that the case involves a cost comparison with a potential third-party logistics service 
provider. The logistics service provider has proposed to assume responsibility for the 
distribution centers at our retailer. The provider claims to have better material management 
systems to cut inventories, economies of scale for transportation services, and automated 
facilities that cut labor costs. Using the case, the following sections execute the five steps just 
listed.  
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Figure 9.3 IDEF0 flowchart 
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Table 9.6 Process Costs ($millions except per pallet figures) 
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-------------------------------------------------------------------------------------------------------------------- 
9.7 ACTIVITY-BASED COSTS BY PRODUCT (IV-D) 
 
As noted earlier, the requirements for cost analysis are often fulfilled at the level (III-C) just 
described. This is particularly true if process improvement is the primary goal. Note there 
has been little mention of prices or profits from the sale of merchandise. Adding these factors 
is the mission of level IV-D in Figure 9.1. At the IV-D level, merchandise costs are captured 
by activity and measured against market prices to assess profitability. Without such data, 
the actual profitability of specific products lines is likely to be cloudy.  
 
Such data becomes useful in price negotiations with merchandise suppliers. The data also 
supports efforts to rationalize the product line by purging unprofitable merchandise. 
Another application is price setting. As suggested at the beginning of this chapter, retailers 
may base their prices on across-the-board markups of their purchase costs. This method, 
although simple to apply, puts the retailer at risk of undercutting by competitors with a 
better knowledge of their costs. At best, the retailer’s most profitable products subsidize the 
unseen laggards.  
 
Accomplishing this requires some calculations because different processes, such as those 
shown in Figures 9.2 and 9.3, will have different cost drivers. Also, our product lines will 
differ in the amount of resources needed to support them. For example, selling specialized 
fashion, or innovative merchandise usually takes more sales time than selling functional 
products. Our retail case in this section sold three product types: specialized merchandise, 
commodity merchandise, and the widget line that it manufactured itself.  
 
9.7.1 Gather Product Line Information  
 
With prices and profitability in the picture, data on the product lines selected for analysis 
provides a foundation. The example of needed data in Table 9.7 shows three product lines—
innovative, functional, and the widget line. Lines #1 through #3 capture revenue and 
profitability figures. Lines #4 through #6 show the cost driver quantities for each product 
line. Those identified were number of categories, # pallets handled, and # items sold. 
Lines #7 through #10 show the profitability of the overall business; the ABC analysis will 
show the contribution of each product line, taking into account the merchandising, 
distribution, and the selling costs for each line.  
 
9.7.2 Adjust Unit Costs and Volumes through Engineering Studies  
 
Table 9.8 is another picture of the company cost structure. Rather than organizational 
units (Table 9.4), this presentation shows costs for process activities.  
 
Populating this table requires estimates or engineering studies that allocate organization unit 
costs to the processes. It is also a time to examine assumptions about unit volumes and the 
distribution of work. Table 9.8 shows two such adjustments—one  
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Table 9.7 Gathering Product Line Metrics 
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for the workload in pallets handled that are now divided between incoming and outgoing 
pallets. The second is for the distribution of work among store staff. 
In Table 9.8, the number of outgoing pallets (Process A4) is found to be three times the 
number of incoming pallets (Process A3). The numbers (100,000 and 300,000) are on 
Line #13. This imbalance is due to smaller loads on each outgoing pallet and the 
requirements for sophisticated sorting systems to assemble those loads. Also, a sales force 
analysis engineering study (Lines 16 –18) in the stores shows that salespeople spend about half 
their time selling innovative products. The rest of the time is divided between the widget 
line and functional products. The time required for each unit sold is $24, $9, and $4, 
respectively.   These averages to $10 on a volume-weighted basis.  
 
For Process A1, which encompasses product selection and sourcing, there are two costs per 
unit (lines 14 and 15).  The first includes the cost of the merchandise; the second excludes it, 
reflecting the operational cost of the process without the merchandise cost included.  
 
9.7.3 Calculate Product Line Profitability  
 
The cost of the drivers can be used to calculate each product line cost. Table 9.9 performs this 
task using the driver unit costs (column #2) and the driver quantities associated with each 
product line from Table 9.7. This produces the total cost of each activity by product, shown 
in Columns 6 –8 of Table 9.9. The cost per unit is calculated by dividing by the volume of 
product sold in each category, line 6 in Table 9.7. The results are shown in Columns 9–11 of 
Table 9.9. 
  
Table 9.10 summarizes the unit costs for each activity by product line. The box outlines these 
costs. A profitability analysis by product line highlights costs and profitability. What the 
analysis shows is that two product lines (innovative and the widget line) are pro table. 
Functional products, as a whole, are not. Options based on the analysis include the following:  
 

• Accept that some products are unprofitable but need to be carried to fill out the 
product line. 

• Search the functional category further and drop the lowest-profit items. 
• Cut internal costs for merchandising and ordering material. These are the highest-

price activities. 
• Transfer logistics for functional products to the third-party service provider.  

Retain control over innovative products and the widget line.  
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Table 9.8 Calculation of Cost Drivers 
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Table 9.9 Calculation of Unit Costs by Activity 
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Table 9.10 Product Line Profitability 
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The last option recognizes that a focused provider might best handle the high volume of 
these products. The company might retain responsibility for the “crown jewels,” at least 
until the service provider has proven its effectiveness.  
 
 
9.8   UNDERSTANDING COSTS—SUMMARY  
 
This unit describes a methodology for applying the ABC tool to a vertically integrated retail 
enterprise. Each organization will have to weigh the value of pursuing the ABC effort for its 
own business. However, it is increasingly intractable to confine one’s perspective to one’s 
own organization. This is especially so as companies continue to outsource traditional 
operations. In a supply chain world, a broader view of cost is needed. Also, the use of 
across-the-board markups will inevitably overprice some and under price other 
merchandise.  This leaves a retailer susceptible to the competitor with better knowledge of 
costs, even if that retailer has no cost advantage. A sharper pencil is the solution; ABC is the 
tool.  
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_________________________________________________________________________ 
10.1 INTRODUCTION 
 
This unit explores issues that are, for many supply chains, becoming more important. These 
deal with the “return loop.” When the forward supply chain has delivered a product to an 
end-user, merchandise, for varying reasons, journeys back through the reverse or return 
supply chain. Returns or reverse flows also address issues of sustainability wherein some 
products must be disposed of in environmentally friendly ways. This is particularly true of 
products that degrade chemically. Currently, tires and technology products are examples of 
the types that use the return loop at the end of their usable life. 
 
The return loop is also a service element that is important to many customers and end-
users. Convenient returns reduce purchase risk when buying from a retailer. Customers 
may also place considerable value on aftermarket service for equipment repair and 
maintenance. For durable products, manufacturers and retailers find that aftermarket 
services are more profitable than initial sales. Retailers or OEMs price many products 
lower in the beginning because the real source of profit will come from the aftermarket. For 
example, cell phones, cameras, and computer printers require ongoing investment in 
consumables after purchase in the form of minutes, film or photo paper, and ink cartridges, 
respectively. 
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10.2 GENCO CASE STUDY—THE RISE OF THE RETURN LOOP 
 
GENCO is a U.S. supply chain services provider specializing in reverse logistics. The 
company, based in Pittsburgh, is privately held and maintains 26 million sq. ft. of 
warehouse space in 90 facilities and employs 5500 “team members.” The company, whose 
revenues are about $400 million, offers several services related to reverse supply chain 
logistics. These include an online auction of returned merchandise, software to manage 
return flows, disposition of damaged merchandise, warehouse and transportation services, 
and consulting in reverse logistics.  
 
GENCO pursued returns after providing forward flow logistics services since 1898. In an 
interview, GENCO’s CEO, Herb Shear, recounted how his company was drawn into 
reverse logistics. As with many new business opportunities, GENCO’s move into reverse 
logistics started with a customer request. In 1988, the customer, a discount drug retailer, 
sought a place to store merchandise returning to its warehouses. Service to that customer 
evolved into developing software to scan incoming items, identify the merchandise and the 
store where they originated, and charge back the items to the manufacturer where possible. 
The first large retailer to buy the software was Target; other large retailers followed, 
transforming GENCO from a regional into a national company. 
 
10.3 TYPES OF RETURNS 
 
The GENCO case demonstrates that reverse-logistics consciousness is a relatively recent 
phenomenon, and examination of the types of returns demonstrates the potential for 
complexity. The Supply Chain Council’s Supply Chain Operations Reference (SCOR) 
model lists three types of returns. The types are listed in the following text along with other 
observations produced by a publication of the Council of Supply Chain Management 
Professionals (CSCMP) authored by Dale Rogers and Ronald Tibben-Lembke of the 
University of Nevada Reno.2 These authors add a fourth type of return, the recapture of 
assets required for shipment, such as special containers, pallets, and totes. This is a routine 
feature in forward supply chain design, so it’s not included here. 
 
1. Return defective products:  Interpreted broadly beyond outright defects, this return 
category also includes cases of customer or end-user “remorse” and mind changes. 
Included are items that are hard to install or did not fit properly, product recalls, and 
environmentally hazardous material. 
 
2. Return an MRO (maintenance, repair, or overhaul) product: In retail, this type 
includes high-value items needing repair or periodic maintenance. Rogers and Tibben-
Lembke include product refurbishment and remanufacturing in this category. For 
appliances, this service can be done on site; for automobiles, at a dealer location or at a 
contract repair center. Often, such returns must be authorized through a return merchandise 
authorization (RMA). 
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3. Return excess products: Examples include unsold merchandise sold on consignment, 
and obsolete product.  
 
Figure 10.1 traces both forward and reverse flows for base, or physical, products. 
Depending on the product, returns can occur between the end-user and the retailer or from 
the end-user back to the OEM manufacturer. Product  
 

Figure 10.1 Physical flows in return loops  
 
component flows occur further upstream from the OEM back to first-tier suppliers. A third-
party reverse-logistics provider, such as GENCO, may play a role anywhere in this flow. 
Indeed, transactions associated with reverse flows for many products outnumber those for 
forward flows.  
 
Figure 10.2 models return processes using a three-step process. Large numbers mark each 
step. 
 
1. End-user originates return action appropriate to the product:  This is one of the 
three types described earlier, with the product landing at the retailer, the OEM, a return 
center operated by the OEM, first-tier supplier, distributor, retailer, or a returns service 
provider. 
 
2. Receiver processes the return   It could process the item back into the forward supply 
chain without modification (“no fault found”), repair or refurbish the product, or remove 
the item from the chain for disposal. 
 
3. Product moves to a forward return path or to disposal:  Paths shown include regular 
forward paths, a discount or auction option, or direct shipment to end-users. This requires a 
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decision based on the action taken, available channels for return, and the nature of the 
product. 
 
In Figure10.2, a “regular channel” shown at the upper right can be through the retailer or 
by the Internet or catalog. A discount channel can include all of the previously discussed 
types, including “factory stores” or sales to brokers. The “direct-to-end-user” channel is 
shipment back to the party originating the return—especially appropriate for returning or 
replacing expensive merchandise. 
Table 10.1 provides examples of reverse flows for different types of retail merchandise. 
These examples illustrate the multitude of paths in return-loop supply chains. For each 
example, there’s a reason for the origin of the return and identification of common 
configurations of related processes. 
 

 
Figure 10.2 Disposition of returned merchandise. 

 
 
10.4 OPPORTUNITIES IN RETURNS 
 
The return loop, for many products, is an afterthought, but the cost and service implications 
of returns make the design of their processes important. This section describes some of the 
opportunities available from better design of the return processes. Table 10.2 outlines these 
opportunities. 
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10.4.1 Reduced Returns 
 
An organization that has returns should adopt a “lean” philosophy by treating returns as a 
form of “waste,” but this can only be done if root causes for returns are addressed. The 
incentive arrangement based on total sales without considering “scrap” led to overstocking 
and returns of unsold product. An apparel manufacturer using multiple Chinese 
manufacturers sold products with varying sizing standards. The inconsistencies raised 
returns because buyers found that garments did not fit properly. 
 
Another avoidance technique is targeting “no-fault-found” situations. These take the form 
of both returned products at the retail level and between first- and second-tier suppliers. 
The latter can sometimes be addressed by assuring that quality measurements are consistent 
between suppliers and OEMs. The former might be reduced by better instructions and 
troubleshooting direction. Information systems, designed around the return process, can 
also reduce returns. First, they assure that end-user returns are eligible under warranty and 
sales terms. Second, such systems alert partners to problems and track what is coming in 
and where it is. They can also help to diagnose problems in the system or the product so 
that they can be resolved. 
 
10.4.2 Improved Customer Service 
The return level is an inverse measure of customer satisfaction—more returns equates to 
less satisfaction. Smooth returns processing is also an index of the ease of doing business 
with one’s company, whether retailer, distributor, or manufacturer. For example, some 
customers find comfort in a “clicks-and-bricks” model used by retailers such as Eddie 
Bauer. They know they can return their Internet purchases to the retailer’s stores, which 
makes them more willing to take the “risk” of shopping online and buying products sight 
unseen. This should be a powerful incentive to improve returns processing. 
 
10.4.3 Collaboration with Partners 
A supply chain approach to returns requires multicompany collaboration. Such 
collaboration in the returns domain can build on or lead to collaboration on forward supply 
chain processes. One aspect of the collaboration can include the determination of which 
services the OEM and the retailer will provide. This may be particularly necessary because 
financial reporting of cost in many return processes is weak or nonexistent. Financial flows 
are another aspect of collaboration; this topic includes pricing and credits for returned 
items. For many products such as tires and batteries, there is a fee paid by the customer to 
cover the cost of recycling or disposal. The conditions for issuing an RMA may also be 
negotiated between the retailer and the OEM to control what is returned and where it is 
returned. 
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Table 10.1  

 
Examples of Return Loops 

 

  
 
 
10.4.4 Customer Feedback 
An understanding of customer feedback provides rich “voice-of-the-customer” information 
to improve product design, adjust merchandise assortments, and respond to customer 
priorities. For example, Rogers and Tibben-Lembke cite IKEA. Customer feedback led to 
development of easy-to-understand instructions for its knockdown furniture that the 
customer has to assemble. Better instructions reduced returns by frustrated assemblers of 
the product. 
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Table 10.2  
 

Opportunities in Returns 
 

 
 
10.4.5 Material Source 
For durable goods and parts, the return loop is a source of refurbished and remanufactured 
product. For example, Amazon offers both new and recycled books for sale at various 
prices. For a prior book by one of the authors, the site offers new books for about $77 and 
used ones for $40. However, many retailers and OEMs take a casual approach to this 
source of revenue. This does not mean there are no players taking advantage of this role. 
Smaller remanufactures or generic part makers often refurbish previously owned goods for 
resale, a practice reinforced by growing interest in sustainability as discussed in Chapter 5. 
Auto manufacturers in the U.S. compete actively in the aftermarket by touting the 
reliability of their “authentic,” and usually pricier, products. Pulling in more of this 
business may be an option to consider. 
 
10.4.6 Environmental Mitigation 
If a product presents an environmental hazard, then close control of the return process can 
limit liability. It may also, through process reengineering, produce product designs and 
material substitutions that lower the cost of product ownership and produce recycled 
material for new production. 
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10.4.7 Additional Business 
Some vertically integrated retailers may choose to handle their own reverse supply chain 
activities. However, as there are service providers in the form of contract manufacturers 
serving the forward supply chain, there are service providers doing the same for reverse 
supply chains. GENCO, described at the beginning of this chapter, is an example. A 
company that decides to operate its own reverse supply chain might also do so for others as 
a service provider, creating another line of business. 
 
10.4.8 Cash-to-Cash Cycle Reduction 
Too often, returned merchandise is put aside for processing “when time is available.” If it is 
not available, then both customer service and cash flow may suffer. A related problem, 
according to Rogers and Tibben-Lembke, is accounting for returns.4 For example, the retail 
store is measured on sales, but returns cut into sales. So, returns are bad news to stores, 
and, if salespeople are paid on commission, for their paychecks. This may cause 
underreporting of returns, although most store operations capture this information. More 
common is inaccurate recording of reasons for returns. 
 
10.4.9 Process Standardization 
Returns processes will vary as merchandise is sold in different chains, different countries, 
and in a variety of store types. Added control at the retailer, distributor, or OEM level 
assures consistent processes. Rogers and Tibben-Lembke point to the potential for 
centralized returns centers, or CRCs, as ways to shorten cycle times and enforce consistent 
process guidelines. Benefits cited by the authors include the following: 
 

• Retail-store space savings by moving returns out of the store quickly or bypassing it 
altogether. 

• Screening out items that have to be discarded, saving the expense of their transport 
back up the supply chain. 

• An extended product service by the manufacturer or distributor trying to win 
business from a retailer. 

• Shorter cycle times because the dedicated facility has returns as its primary mission. 
• An ability to spot trends in returns and better understanding of root causes for 

returns. For the manufacturer or distributor, this could lead to quicker correction of 
root-cause process problems that cause returns 

 
10.5 Summary 
 
Return-loop opportunities abound for the many retailers and the trading partners that serve 
them. If these opportunities are being overlooked, addressing returns can pay off in 
customer satisfaction, market share, end-user feedback, lower cost of sales, and lower 
working capital. With the movement to a sustainable business model, return loops can also 
be the source of new profits, reduced liability risk, and improved image with customers and 
end-users. 
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