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Supply chain management (SCM) refers to the man-
agement of materials, information, and funds across 
the entire supply chain, from suppliers through man-

ufacturing and distribution, to the final consumer. It also in-
cludes after-sales service and reverse-product flows, such as 
handling customer returns, recycling of packaging and dis-
carded products (see Figure 40.1). In contrast to multi-ech-
elon inventory management, which coordinates inventories 
at multiple locations of a single firm, or traditional logistics 
management, SCM involves coordination of information, 
materials, and financial flows among multiple firms.

SCM has generated substantial interest in recent years 
for a number of reasons. Managers in many industries now 
realize that actions taken by one member of the chain can 
influence the profitability of all others in the chain. Com-
petition has moved beyond firm-to-firm rivalry to supply 
chain against supply chain. Also, as firms successfully 
squeeze inefficiency from their own operations, the next 
opportunity for improvement is through better coordination 
with suppliers and customers. During the 1970s and 1980s, 
global competition forced many manufacturing companies 
to improve the quality of their products and reduce their 
manufacturing costs. With 20 years of progress, many of 

these manufacturers found that the biggest challenges they 
faced in the new millennium were outside of their immedi-
ate control and solutions required better coordination with 
their upstream and downstream partners. While they have 
reduced their own costs, they found that costs of poor coor-
dination could be very high. For example, both Proctor & 
Gamble and Campbell Soup sell products whose consumer 
demand is fairly stable—the consumption of Pampers or 
Chicken Noodle Soup doesn’t swing wildly from week 
to week. Yet both these firms faced extremely variable 
demand at their factories. After some investigation, they 
found that the wide swings in demand were caused by the 
ordering practices of retailers, wholesalers, and distribu-
tors. For example, a manager observing a small increase in 
consumer demand decided to place larger than usual orders 
at the retailer’s distribution center. The distribution center 
managers, not knowing the actual store demand, yet seeing 
the increase in orders, placed even larger orders with the 
wholesaler to ensure product availability. The snowballing 
effect was off and by the time it hit the factory, the demand 
was greatly exaggerated (see Figure 40.2).

This phenomenon—termed the bullwhip effect—has 
many causes. Sometimes it is caused by supply chain mem-
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bers forecasting in isolation, as in the previous example. 
Order batching may also set the snowball rolling since 
changes in demand are hidden in the large batches. Some 
of these practices may be exacerbated by the marketing ef-
forts of the company. For example, in the grocery industry, 
price promotions cause grocery chains to place very large 
orders, which is called forward buying. These spikes in 
demand ripple through the supply chain causing shortages 
upstream while filling up downstream warehouses. Regard-
less of the cause, the end result is a greatly distorted demand 
signal for upstream members of the supply chain. These 
large demand swings erode order fulfillment and drive up 
costs. Fortunately, as discussed next, the bullwhip can be 
tamed through an integrative approach that employs timely 
information shared by supply chain partners and strong 
relationships that enable coordination.

Such interfirm integration, long the dream of manage-
ment theorists, finally began gaining momentum in the late 
1990s. Some would argue that managers have always been 
interested in integration, but the lack of information tech-
nology made it impossible to implement a more “systems-
oriented” approach. Industrial-dynamics researchers dating 
back to the 1950s (Forrester 1958) have maintained that 
supply chains should be viewed as an integrated system. 
With the recent explosion of inexpensive information tech-
nology, it seems predictable that businesses would become 
more supply chain focused. However, while information 
technology is clearly an enabler of integration, it alone 
cannot explain the radical organizational changes in both 
individual firms and whole industries. A sea change in 
management theory was needed as well.

Two fundamental catalysts have conspired over the 
past decade to initiate the required change in management 
theory. The first is the power shift from manufacturers to 
retailers. Wal-Mart, for instance, has forced many manu-

facturers to improve their inventory management, and even 
to manage inventories of their products in Wal-Mart stores 
and distribution centers. Following Wal-Mart’s lead, most 
major retailers are asking suppliers to tighten up their in-
ventory management and improve their order-fulfillment 
capabilities. Second, the Internet and associated e-Business 
initiatives are forcing managers to rethink their supply 
chain strategies. e-Business facilitates the virtual supply 
chain, and as companies manage these virtual networks, the 
importance of integration is magnified. Firms like Cisco, 
HP, and Amazon.com are superb at managing the flow of 
information and funds, via the Internet and electronic funds 
transfer. The challenge is to efficiently manage the flow of 
products.
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Today, the forces of globalization and technology are 
further changing supply chains. In many cases, the sup-
ply chains are literally disintegrating in a physical sense. 
Product designers, marketers, and manufacturers that were 
previously located in a single facility are now spread over 
several continents in organizations with different cultures, 
languages, and business objectives. For example, not long 
ago, apparel brands such as Levi’s did it all—operating 
their own U.S. production plants along with their core 
design and marketing activities. In the past few years, the 
company has shuttered the sewing plants that once dotted 
the southeastern United States and outsourced much of that 
production and even design. The same transition is also true 
for many other products, from PCs to lawn mowers. Ten 
years ago, Hewlett-Packard designed and manufactured 
PCs for regional markets in Europe and the United States. 
Now, designers, marketers, and assemblers are scattered 
across different geographies and firms.

These changes have brought new risks and challenges. 
Long-standing challenges, such as short product lives and 
uncertain demand, have become even more vexing. In some 
cases, the technologies and approaches for enhancing sup-
ply chain competitiveness have been the subject corporate 
and public debate: supply chain complexity leading to new 
risks of disruption; supply chain efficiency generating com-
plaints of price discrimination; low-cost sourcing creating 
job migration. Lean supply chains reduce inventory cost but 
are more susceptible to such shocks as natural disasters or 
global pandemics; technologies that enable sophisticated 
pricing improve supply chain efficiency but leave some 
customers crying foul; and outsourcing creates global win-
ners and losers as shifting jobs leave some without work 
(Johnson 2006).

Key cOMpOnents OF  
supply chain ManageMent

Supply chain management is really a whole set of topics 
covering multiple disciplines and employing many manage-
ment and engineering tools (Johnson & Pyke 2001). Within 
the last few years, several textbooks on supply chain have 
arrived on the market providing both managerial overviews 
and detailed technical treatments. For examples of manage-
rial introductions to supply chain see (Chopra & Meindl 
2001) and for logistics texts see (Stock & Lambert 2001). 
For more technical, model-based treatments see (Silver, 
Pyke & Peterson 1998) and (Simchi-Levi, Kaminsky, & 
Simchi-Levi 1998).

Research in SCM has identified 12 distinct management 
areas that are associated with the subject. Each area repre-
sents a supply chain issue facing the firm. For each area, we 
provide a brief description of the basic content and refer the 
reader to a few articles that serve as good sources for further 
reading. We also mention likely quantitative tools that may 
aid analysis and decision support. See (Johnson & Pyke 

2000) for a more detailed description of these 12 areas with 
references to academic research, management and popular 
press stories, and related teaching cases.

The twelve categories we define are

• inventory and forecasting
• marketing and channel restructuring
• service and after-sales support
• reverse logistics and green issues
• location
• transportation and logistics
• outsourcing and logistics alliances
• product design and new product introduction
• information and electronic mediated environments
• metrics and incentives
• sourcing and supplier management
• global issues

inventory and Forecasting

Inventory and forecasting includes techniques for ongo-
ing inventory management and demand forecasting. Key 
to inventory management is understanding uncertainty. In 
almost every aspect of supply chain planning, we are faced 
with risk and uncertainty. The observed result of this uncer-
tainty is variability throughout the supply chain that wreaks 
havoc on the firms’ ability to serve customers and drives up 
costs. Uncertainty and the resulting variability we observe 
originate from several sources and then combine and propa-
gate throughout the supply chain. To begin with, planners 
are never absolutely certain when or what the customers 
will demand. This problem is further complicated by the 
fact that we don’t know exactly what the competitors plan 
to do. On the other hand, partners in the supply chain are 
not always as reliable. Suppliers often fail to meet delivery 
expectations, transportation providers run late, and logistics 
providers make mistakes. And, lest companies are tempted 
to blame others for their problems, internal processes are far 
from error free. Buyers forget to place orders or order the 
wrong quantities; warehouses lose materials; and factories 
ruin good parts. In the end, firms often find that we can’t 
always supply whatever it is the customers want. Failing the 
customer erodes a company’s brand equity in the market 
place and jeopardizes the value to all its stakeholders.

While we often refer to inventory in a generic way, there 
are actually many different types of inventory and ways 
to categorize it (Figure 40.3). Inventory helps companies 
achieve many different objectives including reducing costs, 
improving customer service, and financial hedging against 
market uncertainties. For a manufacturer, inventory arrives 
from suppliers as raw materials. Within the manufacturing 
process, the raw material is transformed through fabrica-
tions and assembly into finished good inventory. While in 
production, we usually refer to the inventory as work in 
process. The form of raw materials and work in process 
varies widely depending on the industry and product. For 
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example, a glass manufacturer in the auto industry receives 
sand and other chemicals from suppliers, which is often 
transported by rail or barge. These materials are heated in a 
furnace to transform them into molten glass that is flowed 
into flat glass sheets. These sheets represent work in pro-
cess. After cooling, these sheets are formed into finished 
products like windshields and side windows and transported 
by truck to the customer (an automotive assembler). For an 
assembly operation like PC manufacturing, the raw materi-
als are subassemblies like hard disks, motherboards, CD/
DVD drives, and housings that are assembled into finished 
PCs for customers.

The American Production and Inventory Control Society 
(APICS) defines six key functions of inventory:

• Pipeline (transport)
• Cycle (lot sizing)
• Decoupling
• Anticipation (seasonal)
• Hedging
• Safety (fluctuation)

Pipeline inventory is needed simply to move products 
within the supply chain. Cycle stock is inventory that re-
sults from batch process. For example, machines often 
require large set-ups and thus it is economical to produce 
large batches of product creating inventory. The function 
of decoupling inventory is to allow two different machines 
within a factory or even two different factories to produce at 
different rates. Anticipation is a special type of decoupling 
where inventory is produced in anticipation of seasonal 
demand. For some raw materials, fluctuating market prices 
induce companies to buy inventory as a hedge against price 
increases. Finally, the key function of safety stock is to buf-
fer against unforeseen changes in demand or supply.

Industrial engineers and operations managers have long 
employed statistical models for forecasting and inventory 
planning. Statistical measures of variability, like the stan-
dard deviation of forecast error, are fundamental to forecast 
improvement initiatives or to rational inventory polices. 
Inventory costs are often the easiest to identify and reduce 
when attacking supply chain problems. Stochastic inventory 
models can identify the potential cost savings from, for ex-
ample, sharing information with supply chain partners, but 
more complex models are required to coordinate multiple 
locations. Of course there are many full texts on the subject 

such as (Silver et al. 1998). Useful managerial articles fo-
cusing on inventory and forecasting include (Davis 1993) 
and (Fisher, Hammond, Obermeyer, & Raman 1994).

Marketing and channel restructuring

Supply chain partners who resell products form the “dis-
tribution channel.” Marketing and channel restructuring 
focuses on these downstream partners. It includes criti-
cal decisions related to getting the products from a firm’s 
factories all the way into the customers’ hands. As with 
facility location, these decisions impact the supply chain 
structure (Fisher 1997) as well as define an interface with 
marketing (Narus & Anderson 1996). While the inventory 
and forecasting category addresses the quantitative side of 
these relationships, this category covers relationship man-
agement, negotiations, and even the legal dimension. Most 
importantly, it examines the role of distribution strategy and 
channel management (Anderson, Day, & Rangan 1997), af-
fecting the availability of products at the retail level while 
defining the way information and materials flow through 
distribution.

Many industry initiatives (for example, Efficient Con-
sumer Response [ECR] in groceries or Quick Response 
in apparel) have focused on managing the channel as they 
strive to mitigate the bullwhip effect. The bullwhip effect 
has received enormous attention in the research literature. 
Many earlier studies argued that centralized warehouses 
are designed to buffer factories from variability in retail 
orders. The inventory held in these warehouses should al-
low factories to smooth production while meeting variable 
customer demand. However, empirical data suggests that 
exactly the opposite happens (see for example (Baganha & 
Cohen 1998). Orders seen at the higher levels of the supply 
chain exhibit more variability than those at levels closer 
to the customer. In other words, the bullwhip effect is real 
and pervasive (see Cachon, Randall, & Schmidt 2005 for 
another view). Typical causes include those noted in the 
introduction, as well as the fact that retailers and distribu-
tors often overreact to shortages by ordering more than they 
need. Lee, Padmanabhan, and Whang (1997) show how four 
rational factors help to create the bullwhip effect: demand 
signal processing (if demand increases, firms order more 
in anticipation of further increases, thereby communicating 
an artificially high level of demand); the rationing game 
(there is, or might be, a shortage so a firm orders more than 
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Figure 40.3 Types of Inventory
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the actual forecast in the hope of receiving a larger share 
of the items in short supply); order batching (fixed costs at 
one location lead to batching of orders); and manufacturer 
price variations (which encourage bulk orders). The latter 
two factors generate large orders that are followed by small 
orders, which implies increased variability at upstream 
 locations.

Some recent innovations, such as increased communica-
tion about consumer demand via electronic data interchange 
(EDI) and the Internet, and everyday low pricing (EDLP) 
(to eliminate forward buying of bulk orders) can mitigate 
the bullwhip effect. In fact, the number of firms ordering 
and receiving orders via EDI and the Internet is exploding. 
The information available to supply chain partners and the 
speed with which it is available has the potential to radically 
reduce inventories and increase customer service. Other ini-
tiatives can also mitigate the bullwhip effect. For example, 
changes in pricing and trade promotions and channel ini-
tiatives, such as vendor-managed inventory (VMI), coordi-
nated planning, forecasting, and replenishment (CPFR), and 
continuous replenishment (Waller, Johnson, & Davis 1999) 
can significantly reduce demand variance. VMI is one of the 
most widely discussed partnering initiatives for improving 
multifirm supply chain efficiency. Popularized in the late 
1980s by Wal-Mart and Procter & Gamble, VMI became 
one of the key programs in the grocery industry’s pursuit of 
ECR and the garment industry’s Quick Response. Success-
ful VMI initiatives have been trumpeted by other companies 
in the United States, including Johnson & Johnson, and by 
European firms such as Barilla (the pasta manufacturer).

In a VMI partnership, the supplier—usually the manu-
facturer but sometimes a reseller or distributor—makes 
the inventory replenishment decisions for the consuming 
organization. This means the supplier monitors the buyer’s 
inventory levels (physically or via electronic messaging) 
and makes periodic resupply decisions regarding order 
quantities, shipping, and timing. Transactions customarily 
initiated by the buyer (i.e., purchase orders) are initiated by 
the supplier instead. Indeed, the purchase order acknowl-
edgment from the supplier may be the first indication that 
a transaction is taking place; an advance shipping notice 
(ASN) informs the buyer of materials in transit. Thus, the 
manufacturer is responsible for both its own inventory and 
the inventory stored at its customers’ distribution centers.

Because many of these initiatives involve channel part-
nerships and distribution agreements, this category also 
contains important information on pricing, along with an-
titrust and other legal issues. These innovations require 
interfirm, and often intrafirm, cooperation and coordination 
that can be difficult to achieve.

service and after sales support

The service and after sales support category covers the 
important, but often overlooked, issue of providing service 
and service parts after the sale of the original product. Ef-
fective management of service parts inventories is often 

critical to customer satisfaction. If a manufacturer of farm 
equipment stocks out of a key replacement part in the 
middle of harvest season, some farmers could face serious 
financial difficulties. Those farmers may never purchase 
equipment from that manufacturer again. Even worse, if 
the manufacturer develops a reputation for poor service, its 
market share will certainly decline dramatically. It seems 
evident, therefore, that companies would take service parts 
management very seriously. Unfortunately, this is often not 
true. The service parts management function is often sorely 
neglected with few resources, little senior management at-
tention, and weak training for the people who are managing 
the day-to-day tasks. Some leading firms, such as Saturn 
and Caterpillar, build their reputations on their ability in this 
area, and this capability generates significant sales.

One might think that this is a standard inventory manage-
ment problem that can be addressed with standard inventory 
models. The problem is that many service parts have very 
low demand rates. In one survey, for instance, researchers 
found that more than 50% of service parts had no global 
demand in 2 years, and the inventory turnover (the sales 
of a product divided by the average inventory) for all parts 
was between 1.0 and 3.5! Such low demand rates require 
models and procedures that different from the standard ap-
proaches. A key difference is the appropriate probability 
distribution for slow demand rates. Furthermore, because 
many service parts systems have multiple tiers, requiring 
models of multilevel systems composed, say, of regional 
warehouses, local distribution centers, and dealers. While 
industry practice still shows much room for improvement, 
several well-known firms have shown how spare parts can 
be managed more effectively (Cohen, Agrawal, & Agrawal 
2006).

reverse logistics and green issues

Reverse logistics and green issues are emerging dimen-
sions of SCM. This area examines both reverse logistics 
issues of product returns (Rudi & Pyke 2000) and environ-
mental impact issues (Herzlinger 1994). Direct shipment 
from products ordered over the Web has created many new 
and important problems in economically handling customer 
returns. For products such as home furniture, management 
of product returns has proven to be the most vexing issue 
facing online retailers (Pyke, Johnson, & Desmond 2001). 
Growing regulatory pressures in many countries are forcing 
managers to consider the most efficient and environmen-
tally friendly way to deal with product recovery.

The term “product recovery” includes the handling of all 
used and discarded products, components, and materials. 
Product recovery management attempts to recover as much 
economic value as possible, while reducing the total amount 
of waste (Thierry, Salomon, Van Nunen, & Van Wassenhove 
1995). The authors also provide a framework and a set of 
definitions that can help managers think about the issues in 
an organized way (see Figure 40.4). These authors examine 
the differences among various product-recovery options 
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including repair, refurbishing, remanufacturing, cannibal-
ization, and recycling. A review of quantitative models 
for reverse logistics can be found in (Fleischmann et al. 
1997).

The analysis of the recovery situation is considerably 
more complicated than that of consumables. Normally, in a 
recovery situation some items cannot be recovered, so the 
number of units demanded is not balanced completely by 
the return of reusable units. Thus, in addition to recovered 
units, a firm must also purchase some new units from time 
to time. Consequently, even at a single location, there are 
five decision variables: (1) how often to review the stock 
status, (2) when to recover returned units, (3) how many to 
recover at a time, (4) when to order new units, and (5) how 
many to order. When there are multiple locations, the firm 
must decide how many good units to deploy to a central 
warehouse and how many to deploy to each retailer or field-
stocking location.

lOcatiOn

Location pertains to the vast set of issues facing a firm in 
a facility location decision. Of the 12 categories, decisions 
in this area have perhaps the longest time horizon. Deci-
sions at this level set the physical structure of the supply 
chain and thus create constraints for more tactical decisions, 
such as transportation, logistics, and inventory planning. 
Engineering tools such as mathematical models of facility 
location and geographic information systems (GIS) are very 
useful in sorting through the many important quantitative 
and qualitative differences between location choices includ-
ing labor costs, taxes and duties, transportation costs as-
sociated with certain locations, and government incentives 
(Hammond & Kelly 1990). Exchange-rate issues fall in this 
category, as do economies and diseconomies of scale and 
scope, labor availability and skill, and quality-of-life-issues 
for employees. Decision-support tools such as mathemati-

cal optimization using binary-integer programming models 
play a role here, as do simple spreadsheet models and quali-
tative analyses. There are many advanced texts specially 
dedicated to the modeling aspects of location (Drezner 
1996), and most books on logistics also cover the subject. 
Simchi-Levi et al. (1998) present a substantial treatment 
of GIS while Dornier, Ernst, Fender, and Kouvelis (1998) 
dedicate a chapter to issues of taxes, duties, exchange rates, 
and other global location issues. Ballou and Masters (1999) 
examine several software products that provide optimiza-
tion tools for solving industrial-location problems.

transportation and logistics

Transportation and logistics includes all issues related to 
the physical flow of goods through the supply chain, includ-
ing transportation, warehousing, and material handling. De-
cisions in this category assume that location decisions have 
been made; the firm has decided where to operate factories, 
distribution centers, and retail outlets. However, the two 
categories interact when managers determine which mode 
of transportation to use, and which factory, say, will supply 
a given distribution center. This category addresses many 
of important choices related to transportation management 
including vehicle routing, dynamic fleet management with 
global positioning systems (GPS), and merge in transit. 
Also included are topics in warehousing and distribution 
such as cross-docking, vendor hubs, and materials-handling 
technologies for sorting, storing, and retrieving products.

Both deterministic models (such as linear programming 
and the traveling salesperson problem) and stochastic op-
timization models (stochastic routing and transportation 
models with queuing) are used here, as are spreadsheet 
models and qualitative analysis. Recent management lit-
erature has examined the changes within the logistics func-
tions of many firms as the result of functional integration 
(Greis & Kasarda 1997) and the role of logistics in gain-
ing competitive advantage (Fuller, O’Conor, & Rawlinson 
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1993). With growing numbers of firms involved with the 
global management of materials, outsourcing of logistics 
services has become very popular. However, because of the 
importance of logistics outsourcing, we devote a separate 
category specifically to it.

Outsourcing and logistics alliances

Outsourcing and logistics alliances examines the sup-
ply chain impact of outsourcing logistics services. With 
the rapid growth in third-party logistics providers, there is 
a large and expanding group of technologies and services 
that firms can procure from outside vendors. These include 
fascinating initiatives such as supplier hubs managed by 
third parties. Supplier hubs are warehouses operated by 
a logistics firm that consolidate the inventories of many 
component suppliers and then deliver those components to a 
manufacturer for assembly. In some cases, large firms have 
transferred their internal logistics personnel to another firm 
who then manages the logistics as an outsourced service. 
The rush to create such strategic relationships with logistics 
providers suggests that issues in this category will be impor-
tant for some time, and yet several well-published failures 
have raised questions about the future of such relationships 
(see Bowersox 1990; Lieb & Maltz 1998.)

prOduct design and  
new prOduct intrOductiOn

The product design and new product introduction category 
deals with design issues for mass customization, delayed 
differentiation, modularity, and other issues for new product 
introduction. With the increasing supply chain demands of 
product variety and customization, there is an increasing 
body of research available. One of the most exciting appli-
cations of “supply chain thinking” is the increased use of 
postponed product differentiation (Feitzinger & Lee 1997). 
Traditionally, products destined for world markets would be 
customized at the factory to suit local market tastes. While 
a customized product is desirable, managing worldwide 
inventory is often a nightmare. Using postponement, the 
product is redesigned so that it can be customized for local 
tastes in the distribution channel. The same generic product 
is produced at the factory and held throughout the world 
(Figure 40.5). Thus, if the French version is selling well, but 
the German version is not, German products can be quickly 
shipped to France and customized for the French market. 
Many times products can even be customized for individual 
customers or sales channels (Johnson & Anderson 2000).

In a fascinating interaction with the reverse logistics 
and green issues category, some firms are beginning to 
consider design for the environment (DFE) and design for 
disassembly (DFD) in their product development processes. 
Unfortunately, AT&T discovered that designing products 
for reuse could result in more materials and complexity, 

thereby violating other environmental goals. For further 
reading, on product take-back and recycling initiatives in 
numerous countries see Frankel (1996).

Initiatives in this category have clear implications for 
product cost (Robertson & Ulrich 1998) and inventory sav-
ings. Inventory models are often used to identify some of 
the benefits of these initiatives. Also important are issues 
related to managing product variety (Fisher, Ramdas, & 
Ulrich 1999) and managing new product introduction and 
product rollover (Billington, Lee, & Tang 1998).

information and electronic  
Mediated environments

The information and electronic mediated environments 
category addresses the impact of information technology 
to reduce inventory and the rapidly expanding area of elec-
tronic commerce. Often this subject takes a more systems 
orientation, examining the role of systems science and in-
formation within a supply chain. Such a discussion naturally 
focuses attention on integrative enterprise resource planning 
(ERP) software such as SAP and Oracle, as well as supply 
chain planning tools such as Manugistics, i2’s Rhythm and 
SAP’s APO. Supply chain planning tools aid managers in 
planning shipments, purchasing materials, making produc-
tion decisions, and moving inventory. The quality of these 
decisions is dependent on data—often stored in large ERP 
systems that track every transaction within the firm. Today, 
many of these supply chain information tools are offered as 
services through easily accessible Web portals—eliminat-
ing the need to buy expensive software thus making it easier 
for both small firms and large firms to benefit.

Of course, the supply chain changes wrought by elec-
tronic commerce are particularly interesting, including 
both the highly publicized retail channel changes (such as 
Amazon.com) and business-to-business innovations that are 
fundamentally changing the power structure in many sup-
ply chains. In fact, the Web is enabling the disintegration of 
supply chains by eliminating the cost advantages of large 
firms to stay together—owning component fabrication, as-
sembly, and distribution. Long-standing reasons to remain 
vertically integrated, like high-transaction costs between 
partners, poor information availability, and the challenges 
of managing data between organizations are dissolving 
on the Web. For example, with the Web’s ability to move 
vast quantities of information at low-cost, point-of-sale 
data from a retailer can be shipped more often, making 
daily forecasting more accurate and reducing inventory re-
quirements throughout the supply chain. Better information 
reduces the need of the retailers to own large distribution 
centers to maintain supply, streamlining the flow of material 
from manufacturers to retail stores.

Another information breakthrough is the ability to track 
product through the supply chain using technologies such 
as radio frequency identification (RFID). Until recently, 
the physical operating layer in logistics operated in discon-
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nected isolation from the information layer of SCM. The 
movement of products within a manufacturing or distribu-
tion facility was nearly invisible. Of course, the supply 
chain information systems could show that they were some-
where in the facility, and possibly the designated storage 
location, but little beyond that—particularly if the items 
were in transit. The same was even more true of outside 
facilities. Goods that were shipped to a warehouse were 
“on the road, boat, or air,” but little more was known other 
than possibly when they were received at their destinations. 
That is rapidly changing. The race to connect the physical 
logistics layer and the information layer is accelerating. 
Many technologies are emerging to close the gap including 
wireless devices (e.g., RFID tags, 802.11 and blue tooth-
enabled devices, pagers, cellular), global positioning sys-
tems, and legacy-tracking technologies, including EDI and 
bar coding, all linked to the Internet. When the connection 
is complete, the ubiquitous communication capability will 
make physical items visible throughout the supply chain. 

This will enable many new decision-support tools to plan 
and direct the movement of product, improving customer 
service and reducing inventory cost (Johnson in press).

Metrics and incentives

Metrics and incentives refer to the measurement of both 
engineering and organizational processes and the related 
economic motivations. Because metrics are fundamental 
to business management, there are many reading materials 
outside of the supply chain literature, including accounting 
texts. Several recent articles concentrate on the link between 
performance measurement and supply chain improvement 
(Johnson & Davis 1998).

Successfully managing supply chains requires several 
metrics. For example, firms often track service measures 
such as item-order fill rates, order-to-delivery cycle time, 
and order defects (wrong item shipped). On the other hand, 
we also must measure the costs of providing the customer 
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service—for example, the inventory holdings or transporta-
tion costs. In addition to these tactical measures, firms need 
a general way to access aggregate performance—something 
that quickly indicates the overall performance of the supply 
chain. A qualitative way to represent performance appears 
in Figure 40.6. By combining two metrics—one for service 
and one for inventory—we satisfy two constituencies.

• Customers—Service measures (e.g., reliable delivery to a 
customer’s desired delivery date) represent the customer’s 
view. Better service, we assume, means happier customers.

• Financial analysts—Quantifying the inventory investment, 
from raw materials to finished goods, serves the needs of 
the financial analysts. All else being equal, firms would 
rather hold less inventory.

With this view of service and inventory investment, we 
have an indication of whether we are making effective use 
of assets. If we are performing in quadrant A, we suffer 
from both too much inventory and poor customer service. 
Everything is going wrong—despite substantial investment 
in inventory, we are losing sales because of inadequate 
service. This problem could result from holding too much 
stock of unpopular products or components while stocking 
out of those in great demand. Another explanation might be 
that the order processing systems cannot turn stock around 
quickly enough to meet customer demand—or other opera-
tional difficulties.

In quadrant B, we see that it should be easy to provide 
good service by holding lots of inventory. Likewise, if you 
hold too little inventory (quadrant C), product availability 
will drop and customer service will suffer. However, this 
simple matrix doesn’t capture all aspects of the delivery 
performance problem. While the poor service indicated 
by quadrant C might be explained by insufficient stocks, 
other factors might contribute. More specific measures of 
performance might help to reveal the underlying cause of 
the imbalance between inventory and service.

Quadrant D is where most firms hope to operate. Here 
we are able to achieve high levels of customer service with 

relatively low inventory investment—so inventory assets 
are being put to highly productive use. Of course, many op-
erational factors could contribute to this success including 
fast cycle times, good customer information, or uniformly 
accurate forecasts.

sourcing and supplier Management

The sourcing and supplier management category ad-
dresses the issue in procuring components of a product and 
the management of the suppliers who provide it. Decisions 
to make a component or buy it from a supplier (Venkatesan 
1992) fall into this category. These decisions should involve 
top managers and strategic thinkers, because they can liter-
ally define the future of the firm. Witness the decision of 
IBM to outsource its PC-operating software to Microsoft 
and its central processing unit to Intel! Those two firms 
ended up with most of the power and profits generated by 
the PC industry.

Global sourcing also falls in the sourcing and supplier 
management area. While the location category addresses 
the location of a firm’s own facilities, this category pertains 
to the location of the firm’s suppliers. Once a decision is 
made to outsource a given component, and a supplier is 
chosen, the firm must carefully manage its relationship 
with the supplier (McMillan 1990). We have observed two 
competing trends in recent years. On the one hand, some 
firms are posting part specifications on the Internet so that 
dozens of suppliers can bid on jobs. GE, for instance, has 
developed a trading process network that allows many more 
suppliers to bid than was possible before. Many industries 
have developed similar capabilities housed in industry ex-
changes (e.g., Exostar for aerospace and defense or e20pen 
for high tech); and independent firms, such as Ariba and 
PerfectCommerce, provide tools and services for e-sourc-
ing. On the other hand, some firms are reducing the number 
of suppliers, in some cases to a sole source (Helper & Sako 
1995). Determining the number of suppliers and the best 
way to structure supplier relationships is becoming an im-
portant topic in supply chains (Dyer 1996; Pyke 1998).

global issues

Finally, the phrase global issues refers to the issues 
beyond local country-specific operating environments and 
encompasses issues related to cross-border distribution and 
sourcing. For example, currency exchange rates, duties and 
taxes, freight forwarding, customs issues, government regu-
lation, and country comparisons are all included. Of course, 
the location category, when applied in a global context, also 
addresses some of these issues. As we mentioned earlier, 
there are several texts devoted to global management and 
many recent materials also examine challenges in specific 
regions of the world such as Asia (Lee & Lee 2007) or 
Europe (Sharman 1997).

Many companies today are wondering what to do about 
China. Some firms’ sales are booming in Asia, while others 
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are achieving radically lower cost by sourcing from China 
and other low-cost countries (LCCs). Competitors may be 
shifting operations to LCCs, highlighting the risk of not 
making a move. In many cases, customers are opening as-
sembly operations in China and requiring their suppliers 
to be nearby. The question of how a firm should approach 
these issues has been addressed in a number of articles and 
books. For instance, Pyke (2007) presents a strategic frame-
work for global sourcing that encompasses corporate and 
functional strategies, as well as tactical dimensions, such as 
total landed cost. He also introduces the issue of risk man-
agement due to the potentially catastrophic risk associated 
with suppliers located on the other side of the world. This 
latter issue is extremely important and is gaining significant 
traction with global companies. Some firms have risk-man-
agement departments whose job is to understand the many 
“events” that could impact their business and to prepare for 
them. Others may be just beginning this journey, but they 
are cognizant that it needs to be taken.

Too often, firms take a purely tactical approach to LCC 
sourcing. They focus entirely on unit cost and justify the 
decision on this factor alone. In our experience, this is the 
most common LCC sourcing pitfall, although implementa-
tion problems are common as well. In particular, due to in-
adequate preparation and analysis, managers are unhappily 
surprised by late deliveries, poor quality, insufficient capac-
ity, culture or negotiation conflicts, and so on. Pyke (2007) 
presents a four-stage decision process described in this 
chapter captures a best practices approach (Figure 40.7).

First, the best firms approach the LCC decision in the 
context of a sweeping corporate strategy review. Is the 
sourcing decision consistent with the mission, values, and 
principles of the firm? Does the plan respond adequately to 
competition, global trends, and specific corporate perfor-
mance targets? While it may not be necessary to undertake 
a full corporate strategy review for each LCC decision, 
managers should be very clear that it is consistent with 
existing strategy.

Second, these firms conduct a functional strategy review, 
focusing on operations and marketing, if appropriate. An 
analysis of the four operations objectives—cost, quality, de-
livery, and flexibility—helps managers focus on important 
operational considerations other than cost. As tempting as 
LCC unit costs may be, firms should carefully examine the 
effect of the decision on quality, delivery performance, and 
new product introduction. Furthermore, the best-practice 
firms adjust their operating tactics for the new LCC source 
and ensure that they are consistent with each other and with 
the operations objectives.

Third, successful firms develop a comprehensive total 
landed cost model that includes easily quantifiable costs, 
such as customs, duties, inventory, and inbound and out-
bound logistics, as well as other soft costs, such as relation-
ship management and management stress. If a cost is too 
difficult to quantify, it is still prudent to include it in the list, 
even without a specific number attached. It can thus serve 
as a caution sign for decision makers.

Finally, these firms also examine the risk factors that 
arise with an LCC decision. For ones they can quantify, 
such as increased lead-time variability, they adjust the rel-
evant cost accordingly. For real, but difficult to quantify, 
risks, they employ tools including explicit backup plans and 
alternate sources of supply to mitigate risk.

The LCC sourcing decision is often a difficult and some-
times emotionally charged experience. The four-stage deci-
sion process described in Pyke (2007) will not eliminate 
the anxiety that workers and managers may feel, but it 
should reduce it. More importantly, it will ensure that the 
decision is grounded in careful quantitative and qualitative 
analysis.
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Figure 40.7 Framework for the LCC Decision (Pyke 2007).
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cOnclusiOn

SCM is indeed a large and growing field for both engineers 
and managers. Nearly all major management-consulting 
firms have developed large practices in the supply chain 
field, and the number of books and academic research 
papers in the field is growing rapidly. In fact, each of the 
12 areas covered in our treatment of supply chains are im-
portant in themselves. While these areas may appear to be 
somewhat disparate, they are all linked by the integrated 
nature of the problems at hand. Large firms today operate 
in global environments, deal with multiple suppliers and 
customers, are required to manage inventories in new and 
innovative ways, and are faced with possible channel re-
structuring. Finally, the Internet continues to change many 
fundamental assumptions about business, pushing manag-
ers to continue to evolve their supply chain practices or find 
themselves driven out of the market.
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abstract

The demanding task for many companies today is to look 
at customers as individuals, to develop products and ser-
vices proactively to individual customers’ preferences, and 
then to produce and distribute these offerings. In the last 
decade, mass customization has emerged as an approach 
to reach exactly this objective. This chapter discusses the 
background of mass customization and the elements of this 
strategy, and it comments on its implementation in practice. 
In particular, it describes the four major building blocks 
of a mass customization system: (a) Mass customization 
provides custom products or services meeting the needs 
of each individual customer; (b) this demands a cocreation 
process, which integrates the customer into the value chain 
of the provider; (c) mass customized products and services 
should be affordable for the same customers who previ-
ously purchased a standard good, which demands adequate 
prices and, subsequently, cost levels; and (d) to achieve 
such a situation of low costs and differentiation at the same 
time, mass customization relies on stable solution spaces, 
which set the constraints and fulfillment options of a mass 
customization system.

“It is the customer who determines what a business is” 
(Drucker 1954). In the very sense of Drucker’s famous 
statement, the ability to manage the value chain from the 
customers’ point of view determines the competitiveness 
of many companies. In many industries, firms today are 
faced by an uninterrupted trend toward heterogeneity of 
demand. Explanations may be found in the growing number 
of single households, an orientation toward design, and a 

new awareness of quality and functionality that demands 
durable and reliable products corresponding exactly to the 
specific needs of the purchaser (Prahalad & Ramaswamy 
2004; Zuboff & Maxmin 2003). In particular, consumers 
with great purchasing power are increasingly attempting to 
express their personality by means of an individual product 
choice. Thus, manufacturers are forced to create product 
programs with an increasing wealth of variants, right down 
to the production of units of one. As a final consequence, 
many companies have to process their customers’ demand 
individually.

To address this challenge, new technologies today pro-
vide several opportunities not available before. The ad-
vent of computing and communication technology enables 
pervasive connectivity and direct interaction possibilities 
among individual customers and between customers and 
suppliers. This connectivity offers an enormous amount of 
additional flexibility. Beyond “listening into the customer 
domain” (Dahan & Hauser 2002) to address specific needs 
better and with shorter response time, manufacturers are 
enabled to look at customers as individuals and to proac-
tively developing products to cater to them at the price they 
are willing to pay and the schedules that they are willing 
to wait. But despite all technological advances, this is by 
no means a straightforward task. Particularly in today’s 
highly competitive business environment, activities to serve 
customers have to be performed efficiently and effectively 
at the same time. Mass customization has emerged as the 
leading idea in the last decade to reach exactly this objec-
tive. The idea is to provide custom products and services 
with mass production efficiency. Companies offering mass 
customization are becoming customer-centric enterprises 
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(Tseng & Piller 2003), organizing all of their value creation 
activities around interactions with individual customers.

When the subject of mass customization is raised, the 
successful model of computer supplier Dell is often named 
as one of the most impressive examples. The growth and 
success of Dell is based on the firm’s ability to produce 
custom computers on demand, meeting exactly the needs of 
each individual customer and producing these items without 
any inventory risk of finished good only after an order has 
been placed (and paid). But many other companies have 
also sustained lasting relationships with their customers 
through mass customization. Consider the following less 
known but notable examples:

• Time121 offers Swiss-made custom watches in high qual-
ity and with almost infinite customization options. The 
company operates one of the best online configuration 
toolkits available today and enables its customers to be-
come real codesigners. In addition, it also benefits from 
a strong modular pricing approach. Different components 
of a watch are priced differently, and by creating a product 
that matches exactly each customer’s personal willingness 
to pay, the economist’s dream of skinning the individual 
consumer rent comes true (121Time 2006).

• Selve, a London- and Munich-based manufacturer of wom-
en’s custom shoes, is a fine example of a company that 
interacts well with its customers both in the traditional store 
and online. Selve enables its customers to create their own 
shoes by choosing from a variety of materials and designs, 
on top of a true custom fit of the shoes based on a 3-D scan 
of the women’s feet. Trained consultants provide advice in 
the company’s stores, and the online shop offers reorders. 
Shoes are all made to order in Italy, delivered in about 3 
weeks, and cost between 150–250 Euro (US$180–285; 
Selve 2007).

• Sears has become to one of the leading players in the 
customization and personalization business in the United 
States. Its affiliate company Land’s End was one of the first 
companies offering mass customization of garments online 
and in large quantities. Today, up to 60% of all products in 
some categories are truly made to order. But in its appli-
ances business under the Sears and Kenmore brands, the 
company is a forerunner of offering online toolkits where 
consumers can design their own kitchens (and also other 
rooms of their homes) and equip them with custom furni-
ture and appliances (Sears 2007).

This chapter will explore the common elements and 
characteristics of successful mass customization strategies. 
It is organized as follows: In the next section, we review 
the development of the customer perspective in the modern 
firm toward its recent form of customer centricity. We then 
define the term mass customization in larger detail. After-
ward, four basic principles of this strategy are discussed. 
The chapter closes with some remarks on the implementa-
tion of mass customization in industrial practice.

the develOpMent OF  
custOMer OrientatiOn  
and custOMer centricity

The idea of a customer centric enterprise is to focus all com-
pany operations on serving customers and deliver unique 
value by considering customers as individuals (Sheth, Si-
sodia, & Sharma 2000; Tseng & Piller 2003). Contrary to 
other forms of customer orientation, value creation takes 
place in form of a collaboration or cocreation process be-
tween the company and its customers. As we will discuss 
in the following, this cocreation is a defining element of a 
mass customization strategy. To offer a better understanding 
of the differences of such a customer centric enterprise, we 
will briefly review in this section the development of the 
modern firm from its origins in mass production to its recent 
form of customer orientation and customer centricity.

Mass customization today is often seen as a strategy 
substituting mass production (Pine 1993). But before mass 
production was brought about by the industrial revolution, 
products were customized with craftsmanship. Every cus-
tomer was a segment of one, and marketing was individual-
ized and personal but performed implicitly and as part of the 
interaction process. Craftsmanship often presented high-
quality products that were available only to selected groups 
of individuals (with appropriate purchasing power). The 
advent of mass production standardized the products and 
operations to leverage economy of scales and division of 
labor. This reduced the cost of production drastically. Con-
sequently, a mass population could now afford the goods 
and services that were previously available only to pockets 
of society. A new generation of mass consumers was cre-
ated to enjoy the products that were designed to meet the 
demands of a segment of population large enough to justify 
the fixed cost of production including setup cost and capital 
outlays. The “mass consumption society” (Sheth, Sisodia, 
& Sharma 2000, p. 55) aroused as a seller’s market, leading 
firms to adopt organizational forms centered on products. 
Groups of related products were seen during this period as 
the primary basis for structuring the organization (Hom-
burg, Workman, & Jensen 2000).

The resulting increase in product variety and in com-
petition at the end of the 1950s led firms to start paying 
more attention to markets than to products. Market orien-
tation as an organizational pattern of firms came up, fol-
lowing Drucker’s (1954) argument that creating a satisfied 
customer is the only valid definition of business purpose. 
Market orientation places as its first objective to uncover 
and satisfy customer needs at a profit. Kotler (1967/1991) 
popularized the market-oriented perspective, and it was 
soon widely adopted. Market orientation implies that one 
sees the total market not as a homogenous mass market but 
as market segments of consumers. Segmentation started 
with the notion of sociodemographic division with variables 
such as age, sex, and income. This resulted in a limited 
number of focused product variants (Smith 1956). Later, 
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segmentation became more refined. More subtly defined 
niches based on lifestyles and previous buying behavior 
resulted in an increasing number of product variants to care 
for individual, specific needs. Market segmentation de-
mands information on consumers’ needs (Narver & Slater 
1990). Today’s instruments of market research were created 
as tools to satisfy exactly this set of demands by applying 
better understanding with information about customers.

With a continuous refinement of segmentation, market 
segmentation was replaced by the notion of customer orien-
tation. Its principal features are (a) a set of beliefs that puts 
the customer’s interest first; (b) the ability of the organiza-
tion to generate, disseminate, and use superior information 
about customers and competitors; and (c) the coordinated 
application of interfunctional resources to the creation of 
superior customer value (for a review of the literature, see 
Day 1994). Especially the strong emphasis on providing 
“customer value” in all functions of the organization can 
be regarded as the differentiation of customer orientation 
to the previous stage of market orientation. The customer 
came closer into the focus of the firm. During this time, 
the notion of the marketing function as the central entity 
to deal with and think about a firm’s customers developed. 
Relationship management reinforced this perspective. It 
“emphasizes understanding and satisfying the needs, wants, 
and resources of individual consumers and customers rather 
than those of mass markets and mass segments” (Sheth, Si-
sodia, & Sharma 2000). Instead of segments of customers, 
individual customers were seen as the target of the mar-
keting mix, resulting in the term “one-to-one marketing” 
(McKenna 1991). The members of one market segment are 
now no longer regarded as being heterogeneous in relation 
to their profit contribution for the firm, but each customer 
is assessed individually. Based on an individual output-to-
input ratio of the marketing function for individual custom-
ers (“share of wallet”), customers are addressed either by 
a standardized offering or, if it pays off, by a customized 
offering (Parasuraman & Grewal 2000). As a result, prod-
uct-based strategies are being replaced with a competitive 
strategy approach based on growing the long-term customer 
equity of the firm.

The customer-centric enterprise combines the organiza-
tion perspective of customer orientation with the individual 
perspective of relationship management (Piller, Reichwald, 
& Tseng 2006; Tseng & Piller 2003). It also extends the 
responsibility of dealing with the customer from the mar-
keting function to the entire organization. Customer centric-
ity means that the organization as a whole is committed to 
meet the needs of all relevant customers. At the strategic 
level, this translates to the orientation and mind-set of a 
firm to share interdependencies and values with customers 
over the long term. At the tactical level, companies have to 
align their processes with the customers’ convenience at the 
utmost importance, instead of focusing on the convenience 
of operations. Of course, sufficient infrastructural systems 
and leadership structures have to be implemented to reach 
this state. These changes include a customer-centric orga-

nizational structure. Traditionally separated functions like 
sales, marketing (communications), and customer service 
should become integrated into one customer-centered activ-
ity (Sheth, Sisodia, & Sharma 2000). Further, customer cen-
tricity is turning the marketing perspective from the demand 
to the supply side. Marketing management has traditionally 
been viewed as demand management. The focus has been 
on the product or the market, and marketing had to stabi-
lize demand for an offering through promotional activities 
such as incentives or pricing policies. The customer-centric 
enterprise is turning its focus to the individual customer 
as the starting point for all activities. Instead of creating 
and stabilizing demand—that is, trying to influence people 
in terms of what to buy, when to buy, and how much to 
buy—firms should try to adjust their capabilities including 
product designs, production, and supply chains to respond 
to customer demand. Mass customization can be seen as a 
strategy for companies to achieve these goals of customer 
centricity, both with regard to marketing and sales as well as 
with regard to operations and supply chain management.

Mass custOMizatiOn: an  
OperatiOnal strategy tO enable 
custOMer-centric enterprises

Davis, who coined the phrase in 1987, refers to mass cus-
tomization when “the same large number of customers can 
be reached as in mass markets of the industrial economy, 
and simultaneously they can be treated individually as in the 
customized markets of preindustrial economies” (p. 169). 
Pine (1993) popularized this concept and defined mass cus-
tomization as “providing tremendous variety and individual 
customization, at prices comparable to standard goods and 
services” to enable the production of products and service 
“with enough variety and customization that nearly every-
one finds exactly what they want” (p. 9). A pragmatic but 
precise definition was introduced by Tseng and Jiao (2001). 
Mass customization corresponds to “the technologies and 
systems to deliver goods and services that meet individual 
customers’ needs with near mass production efficiency.” 
(Tseng and Jiao 2001, p. 685) This definition implies that 
the goal is to detect customers’ needs first and then to fulfill 
these needs with efficiency that almost equals that of mass 
production. Often, this definition is supplemented by the 
requirement that the individualized goods do not carry the 
price premiums connected traditionally with (craft) cus-
tomization (Davis 1987; Westbrook & Williamson 1993). 
However, consumers frequently are found to be willing to 
pay a price premium for customization that reflects the in-
crement of utility customers gain from a product that better 
fits to their needs than the best standard product attainable 
(Chamberlin 1962).

Concluding, we can define mass customization as fol-
lows: Mass customization refers to a customer codesign 
process of products and services that meet the needs of each 
individual customer with regard to certain product features. 
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All operations are performed within a fixed solution space, 
characterized by stable but still flexible and responsive 
processes. As a result, the costs associated with customiza-
tion allow for a price level that does not imply a switch in 
an upper market segment.

In the next section, we will discuss the basic elements 
of this definition in further detail. Before, an important dif-
ferentiation of the terms mass customization and personal-
ization seems required, as sometimes both terms are used 
synonymously and as sometimes both are used explicitly 
differently. While customization relates to changing, as-
sembling, or modifying product or service components 
according to customers’ needs and desires, personalization 
involves intense communication and interaction between 
two parties, namely customer and supplier. Personaliza-
tion in general is about selecting or filtering information 
objects for an individual by using information about the 
individual (the customer profile) and then negotiating the 
selection with the individual. Thus, personalization com-
pares strongly to recommendation: From a large set of pos-
sibilities, customer specific recommendations are selected 
(Imhoff, Loftis, & Geiger 2001; Resnick & Varian 1997). 
From a technical point of view, automatic personalization or 
recommendation means matching metainformation of prod-
ucts or information objects to metainformation of customers 
(stored in the customer profile). Personalization is increas-
ingly considered an important ingredient of modern internet 
applications. In most cases, personalization techniques are 
used for tailoring information services to personal user 
needs. In marketing, personalization supports one-to-one 
marketing (Peppers & Rogers 1997), which should increase 
the customer share over a lifetime.

A good example of both customization and personal-
ization is provided by Lands’ End, a catalog retailer. The 
company is a pioneer of exploring personalization tech-
niques on the Internet, and it has been using a virtual model 
and recommendation service on its Web site since 1999. 
The system recommends a customized bundle of standard 
mass products matching each other and the customers’ 
style profile. This service provides customers with a set of 
coherent outfits rather than with isolated articles of cloth-
ing. But each product is still a standard product. In 2003, 
Land’s End also introduced mass customization. Over the 
Internet, customers can order made-to-measure trousers 
and shirts. All products are made to order in a specially 
assigned factory. The company offers a substantial number 
of design options and varieties that customers choose using 
a dedicated Internet toolkit. Obviously, mass customization 
and personalization can be combined and benefit each other. 
A customer may use the recommendation system based on 
his or her virtual model to explore the existing assortment 
of products and find those fitting to his or her needs. If such 
a product is not available in a category he or she likes, he or 
she may be transferred to the customization offering where 
he or she can configure this product, though having to pay a 
premium and to wait a bit longer until this item is produced 
just for him or her.

eleMents OF Mass  
custOMizatiOn strategies

According to the definition of mass customization in the 
previous section, mass customization consists of four basic 
elements: (a) Mass customization provides custom products 
or services meeting the needs of each individual customer; 
(b) this demands a cocreation process, which integrates 
the customer into the value chain of the provider; (c) to 
differentiate mass customization from conventional crafts-
manship, mass customized products and services should 
be affordable for the same customers which previously 
purchased a standard good, which demands adequate prices 
and, subsequently, cost levels; and (d) to achieve such a 
situation of low costs and differentiation at the same time, 
mass customization relies on stable solution spaces, which 
set the constraints and fulfillment options of a mass custom-
ization system. In this section, we will discuss these four 
elements of mass customization in larger detail.

custom products Meeting the  
needs of each individual customer

From a strategic management perspective, mass 
 customization is a differentiation strategy. Referring to 
 Chamberlin’s (1962) theory of monopolistic competition, 
customers gain from customization the increment of utility 
of a good that better fits to their needs than the best stan-
dard product attainable. The larger the heterogeneity of all 
customers’ preferences, the larger is this gain in utility. The 
value of a custom good can be measured as the increment 
in utility customers get from a product that fits better to 
their needs than the second best solution available (Kaplan, 
Schoder, & Haenlein 2007). Note that mass customization 
does not demand lot sizes of one. Custom products can be 
produced in larger quantities for an individual customer. 
This frequently happens in industrial market, when, for 
example, a supplier provides a custom component that is 
integrated in a product of the vendor.

From the perspective of product development, value by 
customization can be achieved by three design features of 
a product, which all can become the starting point of cus-
tomization: the fit (measurements), functionality, and form 
(style and aesthetic design) of an offering.

• Fit and comfort (measurements). The traditional starting 
point for customization in consumer good markets is to 
fit a product according to personal measurements of the 
client, for example, body measurements or the dimensions 
of a room or other physical object. Market research identi-
fies better fit as the strongest arguments in favor for mass 
customization (EuroShoe 2003). Often, however, it is also 
the most difficult dimension to achieve, demanding com-
plex systems to gather the customers’ dimensions exactly 
and to transfer them into a product that has to be based on 
a parametric design (to fulfill the requirement of a stable 
solution space, see the following). This often commands 
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for a total redesign of the product and the costly develop-
ment of flexible product architectures with enough slack to 
accommodate all possible fitting demands of the customer 
base. In sales, expensive 3-D scanners or other devices are 
needed, which in turn demand highly qualified sales clerks 
to operate those (Berger, Moeslein, Piller, & Reichwald 
2005).

• Functionality. Functionality addresses issues like select-
ing speed, precision, power, cushioning, output devices, 
interfaces, connectivity, upgradeability, or similar technical 
attributes of an offering according to the requirements of 
the client. This is the traditional starting point of customiza-
tion in industrial markets where machines, for example, are 
being adjusted to their place in an existing manufacturing 
system or components are being produced according to the 
exact specifications of their buyers. Functionality demands 
similar efforts to elicit customer information about the 
desired individual functionality as the fit dimension. In 
manufacturing, however, the growing software content of 
many products today enables the customizability of func-
tional components more easily.

• Form (style and aesthetic design). Form (style and aesthetic 
design) relates to modifications aiming at sensual or optical 
senses, that is, selecting colors, styles, applications, cuts, or 
flavors. Many mass customization offerings in business-to-
consumer e-commerce are based on such a possibility to 
codesign the outer appearance of a product. This kind of 
customization is often rather easy to implement in manu-
facturing, demanding a late degree of postponement (Duray 
2002), especially if digital printing technology can be ap-
plied. The desire for a particular outer appearance is often 
inspired by fashions, peers, role models, and so forth, and 
the individuals’ desire is to cope and adapt to these trends. 
In the psychological marketing literature, the construct 
of consumers’ need for uniqueness is discussed (Tepper, 
Bearter, & Hunter 2001). Consumers acquire and display 
material possessions for feeling differentiated from other 
people or by actions that consumers perform explicitly to 
be recognized by others (counterconformity motivation). 
Some consumers express their desire for uniqueness by 
selecting material objects (fashion) that are ahead of the 
average trend and by purchasing handcrafted items or vin-
tage goods from nontraditional outlets. Mass customization 
can be a further means to express their uniqueness, when 
consumers can design products to own personal specifica-
tion in order to look different then the rest.

To illustrate these options, consider the example of a 
shoe. Here, fit is mostly defined by its last but also by the 
design of the upper, insole, outsole, and so forth. Style is the 
option to influence the aesthetic design of the product, that 
is, colors of the leathers or patterns. A shoe’s functionality 
can be defined by its cushioning, form of heels, or the struc-
ture of cleats. In the case of cereal, these options could be 
translated into package size (fit), taste (e.g., no chocolate and 
raisins or many strawberries), and nutrition (e.g., vitamins or 
special fibers). To match the level of customization offered 

by a manufacturer and the needs of the targeted market 
segment is a major success factor. When building a mass 
customization system, defining the options where custom-
ization should be placed and to which extent is a major task 
that demands thorough market research and evaluation.

customer codesign

Customization demands that the recipients of the cus-
tomized goods transfer their needs and desires into a con-
crete product specification. Mass customization thus de-
mands a process of customer codesign. Codesign activities 
are performed in an act of company-to-customer interaction 
and cooperation (Franke & Piller 2003, 2004; Khalid & 
Helander 2003; Tseng, Kjellberg, & Lu 2003; von Hippel 
1998). Customers are integrated into value creation by de-
fining, configuring, matching, or modifying an individual 
solution. Already in 1991, Udwadia and Kumar envisioned 
that customers and manufacturers would become “cocon-
structors” (i.e., codesigners) of products intended for each 
customer’s individual use. In their view, coconstruction 
would arise when customers had only a nebulous sense of 
what they wanted. Without the customers’ deep involve-
ment, the manufacturer would be unable to fill each indi-
vidualized product demand adequately. Computer technol-
ogy, particularly the capacity to simulate potential product 
designs before a purchase, would enable the collaborative 
effort (Haug & Hvam 2007; Ulrich, Anderson-Connell, & 
Wu 2003). This understanding represents one of the four 
forms of mass customization as identified by Gilmore and 
Pine (1997), collaborative customization. In this strategy, 
the manufacturer and customer work together to identify 
and satisfy the customer’s needs through a system that 
allowed easy articulation of exact wants. Anderson-Con-
nell, Ulrich, and Brannon (2002) used the term codesign 
to describe a collaborative relationship between consumers 
and manufacturers wherein, through a process of interac-
tion between a design manager and a consumer, a product 
is designed according to consumer specification and based 
on the existing manufacturing components.

In mass customization, codesign activities are in gen-
eral performed with the help of dedicated systems. These 
systems are known as configurators, choice boards, design 
systems, toolkits, or codesign platforms (Salvador & Forza 
2007). They are responsible for guiding the user through 
the configuration process. Whenever the term configurator 
or configuration system is quoted in literature, for the most 
part, it is used in a technical sense addressing a software 
tool. The success of such an interaction system, however, 
is by no means defined only by its technological capabili-
ties but also by its integration in the sales environment, its 
ability to allow for learning by doing, its ability to provide 
experience and process satisfaction, and its integration into 
the brand concept. Tools for user integration in a mass 
customization system contain much more than arithmetic 
algorithms to combine modular components. Taking up an 
expression from von Hippel (2001), the more generic term 

Wankel_Part6_1PGS.indd   424 10/15/07   1:37:35 PM



toolkits for customer codesign may better cover the diverse 
activities taking place (Franke & Piller 2003). In a toolkit, 
different variants are represented, visualized, assessed, and 
priced with an accompanying learning-by-doing process 
for the user.

Codesign differentiates mass customization from other 
strategies like agile manufacturing or postponement strate-
gies in the distribution chain. It also provides new oppor-
tunities for marketing and customer relationship manage-
ment. Recent research by Franke and Piller (2004) and 
Schreier (2006) has shown that up to 50% of the additional 
willingness to pay for customized (consumer) products can 
be explained by the positive perception of the codesign 
process itself. Products that a customer codesigns may 
also provide symbolic (intrinsic and social) benefits for 
the customer, resulting from the process of codesign and 
not its outcome (e.g., Piller 2005; Reichwald, Müller, & 
Piller 2005; Schreier 2006). Schreier quoted, for example, 
a pride-of-authorship effect. Customers may cocreate some-
thing on their own, which may add value due to the sheer 
enthusiasm about the result. This effect relates to the need 
for uniqueness as discussed before, but it is based here on a 
unique task and not its outcome. In addition to enjoyment, 
task accomplishment has a sense of creativity. Participation 
in a codesign process may be considered a highly creative 
problem-solving process by individuals engaged in this 
task, becoming a motivator to purchase a mass customiza-
tion product.

An important precondition to customer satisfaction from 
codesign is that the process itself is felicitous and success-
ful. The customer has to be capable of performing the task. 
This competency issue involves flow, a construct often used 
by researchers to explain how customer participation in 
a process increases satisfaction (Csikszentmihalyi 1990). 
Flow is the process of optimal experience achieved when 
motivated users perceive a balance between their skills and 
the challenge during an interaction process (Novak, Hoff-
man, & Young 2000). Interacting with a codesign toolkit 
may lead exactly to this state. However, the peculiarities of 
user design with a codesign toolkit limit a direct transfer of 
the findings in other fields to codesign. Further empirical 
insights in this matter are therefore a prerequisite (Franke 
& Piller 2003). Marketing researchers are just realizing this 
research opportunity (e.g., Dellaert & Stremersch 2005; 
Randall, Terwiesch, & Ulrich 2005; Simonson 2005).

Customer codesign in a mass customization context 
establishes an interaction between the manufacturer and 
customer, which offers possibilities for building a lasting 
relationship. Once the customer has successfully purchased 
an individual item, the knowledge acquired by the manu-
facturer represents a considerable barrier against switching 
suppliers. Reorders are much easier and more possible. 
Codesign, thus, enables a company to increase the loy-
alty of its customers. Consider the case of Adidas, a large 
manufacturer of sports goods (Berger et al. 2005). In 2001, 
the company introduced its mass customization program 
“mi adidas,” offering custom sports boots in regard to fit, 

functionality, and aesthetic design. The process starts with a 
customer who wants to buy personalized running shoes for 
around $150. The more the customer tells the vendor about 
his or her likes and dislikes during the integration process, 
the better chance there is of a product being created that 
meets his or her exact needs on the first try. After delivery 
of the customized product, feedback from the customer 
enhances Adidas’ knowledge of the customer. The manu-
facturer can draw on detailed information about the cus-
tomer for the next sale, ensuring that the service provided 
becomes quicker, simpler, and more focused. The state of 
information is increased and fine-tuned with each additional 
sale. This data is also used to propose subsequent purchases 
automatically once the life of the training shoes is over (for 
Adidas customers who train intensively, this can be every 
couple of months).

When Adidas enters a learning relationship with its 
customers, it increases the revenues from each customer 
because, and in addition to the actual product benefits, it 
simplifies the purchasing decision, so the customer keeps 
coming back. Why would a customer switch to a com-
petitor—even one that can deliver a comparable custom-
ized product—if Adidas already has all of the information 
necessary to supply the product? A new supplier would 
need to repeat the initial process of gathering data from the 
customer. Moreover, the customer has now learned how his 
or her integration into the process successfully results in the 
creation of a product. By aggregating information from a 
segment of individual customers, Adidas also gains valuable 
market research knowledge. As a result, new products for 
the mass-market segment can be planned more efficiently 
and market research is more effective because of unfiltered 
access to data on market trends and customers’ needs. This 
is of special benefit to companies that unite large-scale, 
make-to-stock production with tailored services. Mass cus-
tomization, thus, can become an enabling strategy for mass 
production.

adequate price and cost level

Mass customization sometimes is defined by the require-
ment that the individualized goods are provided at prices 
comparable to a mass produced item (Pine 1993). How-
ever, mass customization practice shows that consumers are 
frequently willing to pay a price premium for customiza-
tion that reflects the increment of utility they gain from a 
product that better fits to their needs than the best standard 
product attainable (see Franke & Piller 2004; Levin, Sch-
reiber, Lauriola & Gaeth 2002). Different to conventional 
craft customization, however, mass customization goods 
are targeting the same market segment that was previously 
purchasing the standard goods. Traditionally, craft custom-
ization is related to price premiums of such an extent that it 
targets a completely different market segment. This is not 
the case with mass customization.

From the manufacturer’s perspective, this price level de-
mands for a cost level that allows such affordable premiums. 
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The primary challenge in pursuing mass customization 
from the perspective of operations strategy stems from 
two sources of additional cost flexibility (Su, Chang, & 
Ferguson 2005): (a) increased complexity and (b) increased 
uncertainty in business operations, which by implication 
result in higher operational cost. A higher level of product 
customization requires greater product variety, which in 
turn entails greater number of parts, processes, suppliers, 
retailers, and distribution channels. A direct consequence of 
such proliferations is an increased complexity in managing 
all aspects of business from raw material procurement to 
production and eventually to distribution. Furthermore, in-
crease in product variety has the effect of introducing greater 
uncertainty in demand realizations, increase in manufactur-
ing cycle times, and increase in shipment lead times (Kumar 
& Piller 2006; Yao, Han, Yang, & Rong 2007). Increased 
system complexity and uncertainties (in demand and lead 
time) drive the operational cost upward due to more com-
plex planning, greater hedging, increased resource usage, 
more complex production setups, diseconomies of scope, 
and higher distribution cost spread throughout the supply 
chain. Furthermore, a sizeable increase in costs to support 
the customer codesign interface on a Web site or in a physi-
cal store is integral to a mass customization strategy.

These additional costs can be counterbalanced by a num-
ber of new profit or cost saving potentials. First, customers 
often are willing to pay a premium for customization, at 
least to an extent. Second, a well-formulated, well-designed 
mass customization strategy could significantly offset the 
cost overruns through a number of strategic and tactical 
mechanisms. Two primary mechanisms of cost reduction 
in mass customization are delayed product differentiation 
(postponement) and the realization of economies of cus-
tomer integration.

The latter mechanism has already been described in the 
previous section on customer codesign. Economies of cus-
tomer integration result from information and relationships 
that a manufacturer gains when interacting with individual 
customers (Piller, Möslein, & Stotko 2004). Resulting cost 
saving potentials are substantially based on the better access 
to knowledge about the needs and demands of the customer 
base (Kotha 1995; Rangaswamy & Pal 2003; Squire, Re-
adman, Brown & Bessant 2004) such as (a) the reduced 
or eliminated need for forecasting product demand, (b) 
reduced or eliminated inventory levels of finished goods, 
(c) reduced product returns, (d) reduced obsolescence or 
antiquated fashion risks, and (e) the prevention of lost sales 
if customer cannot find the product in a store that fits to 
their requirements and, thus, allocate the purchasing bud-
get to another item. The savings from these effects can be 
huge. Forrester Research estimated that the U.S. automotive 
industry could save up to $3,500 per vehicle by moving 
from its recent build-to-stock model to a build-to-order 
system. Similarly, for the apparel industry, cost savings up 
to 30% are estimated when moving to a on-demand system. 
Estimates for the apparel industry indicate that almost $300 
billion are wasted annually due to erroneous forecasting, 

heavy inventory, fashion risks, and lost profits as a result of 
necessary discounts (Sanders 2005).

The former concept, delayed product differentiation, 
refers to partitioning the supply chain into two stages: A 
standardized portion of the product is made during the first 
stage, while the differentiated portion of the product is made 
in the second stage based on customer preference expressed 
in an order. The success of delayed product differentiation is 
a direct manifestation of the fact that most companies offer 
a portfolio of products that consists of families of closely 
related products, which differ from each other in a limited 
number of differentiated features. An example of delayed 
product differentiation in the automotive industry would be 
to send a standard version of the car (stripped or partially 
equipped version) to dealers and then allow dealer to install, 
based on specific customer requests, CD/DVD players, rear 
fin, interior leather or fabric, cruise control systems, and so 
forth. Prior to the point of differentiation, product parts are 
reengineered so that as many parts or components of the 
products are common to each configuration as possible. 
Cost savings result from the risk-pooling effect and reduc-
tion in inventory stocking costs. Additionally, as common 
performance levels of functionalities are selected by a num-
ber of customers, economies of scale can be achieved at the 
modular level for each version of the module, generating 
cost savings not available in pure customization-oriented 
production systems.

stable solution space

In the previous section, a number of approaches have 
already been presented that aim to reduce the additional 
cost of mass customization. Another important principle to 
achieve “mass production efficiency” in mass customiza-
tion is to control for the extent in which additional cost oc-
curs. The major means to reach this objective is to achieve 
stability in the solution space of a mass customization 
system. The term solution space represents the preexisting 
capability and degrees of freedom built into a given manu-
facturer’s production system (von Hippel 2001). The space 
in which a mass customization offering is able to satisfy 
a customer’s need is finite. Correspondingly, a successful 
mass customization system is characterized by stable but 
still flexible, responsive processes that provide a dynamic 
flow of products (Badurdeen & Masel 2007; Pine 1995; 
Salvador, Rungtusanatham & Forza 2004). Value creation 
within a stable solution space is the major differentiation of 
mass customization versus conventional (craft) customiza-
tion. A traditional (craft) customizer reinvents not only its 
products but also its processes for each individual customer. 
But a mass customizer uses stable processes to deliver high-
variety goods (Blecker & Abdelkafi 2007; Pine, Victor & 
Boynton 1993). This allows a mass customizer to achieve 
“near mass production efficiency” but also implies that the 
customization options are limited to certain product fea-
tures. Customers perform codesign activities within a list of 
options and predefined components. This space determines 
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what universe of benefits an offer is intended to provide 
to customers and then within that universe what specific 
permutations of functionality can be provided (Pine 1995). 
Mass customization does not mean to offer limitless choice 
but to offer choice that is restricted to options that are al-
ready represented in the fulfillment system. In the case of 
digital goods (or components), customization possibilities 
may be infinite.

In the case of physical goods, however, they are limited 
and may be represented by a modular product architecture. 
Modularity is an essential part of every mass customiza-
tion strategy (Duray 2002; Gilmore & Pine 1997; Kumar 
2005; Mikkola 2007; Tseng & Jiao 2001). Each module 
serves one or more well-defined functions of the product 
and is available in several options that deliver a different 
performance level for the function(s) it is intended to serve. 
This principle shows that mass customization demands 
compromise: Not all notional customization options are 
being offered, but only those that are consistent with the 
capabilities of the processes, the given product architecture, 
and the given degree of variety.

The product family approach has been recognized as 
an effective means to accommodate an increasing prod-
uct variety across diverse market niches while still being 
able to achieve economies of scale (Tseng & Jiao 2001; 
Zhang & Tseng 2007). In addition to leveraging the costs 
of delivering variety, product family design can reduce 
development risks by reusing proven elements in a firm’s 
activities and offerings. The backdrop of a product family 
is a well-planned architecture—the conceptual structure and 
overall logical organization of generating a family of prod-
ucts—providing a generic umbrella to capture and utilize 
commonality. Within this architecture, each new product is 
instantiated and extends to anchor future designs to a com-
mon product line structure. The rationale of such a product 
family architecture lies not only in unburdening the knowl-
edge base from keeping variant forms of the same solution 
but also in modeling the design process of a class of prod-
ucts that can widely variegate designs based on individual 
customization requirements within a coherent framework 
(Tseng & Jiao 2001). Setting the modular product family 
structure of a mass customization system and its solution 
space becomes one of the foremost competitive capabilities 
of a mass customization company.

Future directiOns

This chapter has argued that mass customization can be seen 
as a response to today’s challenges of heterogeneous de-
mands and the need of companies to become truly customer 
centric. When properly implemented, mass customization 
brings about across-the-board improvements in all dimen-
sions of operations strategy: responsiveness, price, quality, 
and service (Ismail, Reid, Mooney, Poolton & Arokiam 
2007). But there are also a number of critical observations. 
Mass customization is neither a “one size fits all” approach 

nor the right strategy in all contexts. A recent survey by 
FedEx Corporation in the apparel industry found that more 
than 90% of the respondents agree that mass customiza-
tion will play a significant role in the next 5 years. Yet, not 
all performance outcomes related to mass customization 
implementation are necessarily positive. Levi’s Original 
Spin program (custom jeans) or Proctor & Gamble’s Reflect 
brand (custom cosmetics) are prominent examples for mass 
customization of large and powerful enterprises that could 
not fulfill their promises and that have been terminated. 
Research on the contingency factors of a mass custom-
ization system is still underdeveloped. There still is little 
knowledge in the management domain about the dominant 
capabilities of a mass customization system (Cavusoglu & 
Raghunathan 2007; Moser 2007).

One major reason why mass customization operations 
fail or do not develop as expected that has been discussed 
can be found in the customer domain. While mass custom-
ization provides additional benefits for users, it also comes 
with additional cost and risk. In addition to the direct cost 
of mass customization in form of the price premium, cus-
tomers may perceive psychological or cognitive (indirect) 
costs. Cognitive costs result from the perceived risk of be-
ing involved in cocreation, which can be understood as the 
expectations of customers to realize a loss. Some authors 
emphasize the downsides of the cocreation behavior for 
the customer (Dellaert & Stremersch 2005; Franke & Piller 
2003; Randall, Terwiesch, & Ulrich 2005; Zipkin 2001). 
They argue that the active role of the user-designer may 
lead to mass confusion. Schwartz (2004) noted this aspect 
of human nature in his study “The Paradox of Choice” and 
concluded that freedom of too much choice could be a form 
of tyranny for the customer. Customer satisfaction may not 
only plateau after a certain customization level of the prod-
uct, it may decrease because of the frustration a customer 
feels due to excessive choice or variety. Thus, setting the 
right degree of customization and carefully selecting the 
options for customization is crucial for mass customization 
success. To investigate the factors and design features of a 
good codesign toolkit that prevents this mass confusion is 
a major field for further research.

On the firm’s perspective, a repeating pattern of failure 
can be seen in unsuccessfully managing the change process 
from a product-focused, mass production firm to a cus-
tomer-centric organization (Moser 2007). Business manag-
ers and their employees often get accustomed to a dominant 
logic shaped by the attitudes, behaviors, and assumptions 
that they have witnessed in their environments for a long 
time. The thinking of many managers still is conditioned 
by managerial routines, systems, and incentives created 
under the mass production framework. However, the genus 
of mass customization is a codesign process of cocreation 
of value in collaboration with the customer. Shifting the 
locus of value creation toward customers requires no less 
than a radical change in the management mind-set (Forza 
& Salvador 2007). Firms, thus, must begin at the level of 
normative management with the challenge to change the 
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old and adversarial perceptions of the customers and to 
develop an attitude of listening to and aligning with cus-
tomers. Introducing mass customization must always be 
preceded with a well-conceived, well-deliberated change 
management process that will make the organization more 
customer centric. Research on change management for 
mass customization almost does not yet exist.

Another area that demands further attention is related 
with the exploitation of customer knowledge gained dur-
ing the codesign process. As mentioned before, value cre-
ation for the firm in a mass customization is substantially 
based on better access to knowledge about the needs and 
demands of the customer base (economies of integration). 
By aggregating this knowledge, the company can gener-
ate better market research information and more accurate 
forecasting concerning customer needs. This is especially 
true when the firm’s main business is still following the 
made-to-stock and inventory-based (mass) production sys-
tem (Kotha 1995). For the portion of business that is (still) 
manufactured on stock, the custom segment provides im-
portant market research information, which can be used 
to improve variant development and forecasting accuracy 
of products made to stock. Firms can also benefit from 
combining mass customization and mass production in one 
factory, using mass produced items to utilize overcapaci-
ties of the custom manufacture. To utilize this capability, 
however, the firm has to obtain adequate competences to 
design and redesign the routines that facilitate combining 
existing knowledge and the newly acquired and assimilated 
knowledge. Developing practices of combining mass pro-
duction and mass customization operations successfully 
in one business model is still an open, but very promising, 
field in management and research.

But despite these challenges, mass customization has 
great potential to be a source of sustainable financial and 
strategic advantage. Today’s market characteristics and 
competitive challenges favor mass customization in many 
industries and market situations. Students and practitioners 
of management alike should learn more about this strategy 
and investigate how a customized mass customization ap-
proach can suit their businesses better.
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Globalization has resulted in increasing competitive-
ness in today’s supply chain. Such an environment 
called for greater integration to coordinate with 

national and international business partners. The term Ex-
tended Enterprise (ERPII) was a new concept introduced 
by the Gartner Group in 2000 to label the latest extensions 
to the ERP system (Classe 2001) which includes integra-
tion and sharing of accurate information about orders and 
inventory across the supply chain, enabled by the newly 
emerged internet technologies. However, the ERP acronym 
has persisted as the most widely used term to describe this 
wide phenomenon (Sarpola 2003).

This chapter explores the value of a new form of enter-
prise, namely, the extended enterprise to improve supply 
chain information velocity, product customization, and cost. 
To become an extended enterprise, an enterprise with a tra-
ditional system will need to upgrade or modify the existing 
system, and/or to introduce Extended Enterprise Applica-
tions (EEA) into the system. This leads to the investigation 
on the potential benefits of using EEA. The results of the 
Loh, Koh, and Simpson (2006) study indicate that EEA and 

ERP vendors and users have benefited from the concepts 
of an extended enterprise, which include the following: 
(a) Manual operational tasks will be automatically managed 
by the EEA, and the system will even warn the enterprise if 
certain events did not occur or need to occur; (b) as supply 
chains become more integrated and business processes are 
automated, the supply chain will require less day-to-day 
management, and (b) the supply chain will be driven to 
manage exceptions and the system will handle much of 
the “traditional operations.” This will mean more time to 
focus on improving the way the supply chain fits together, 
to develop strategic alliances, to reduce inventories, and to 
improve productivity.

The overall conclusion is that the use of EEA is ex-
pected to increase the supply chain information velocity, 
increase product customization, and lower cost of doing 
business. However, some concerns have been identified, 
such as identity theft when handling the confidential infor-
mation (Ghahremani 2003) and supply chain failures—that 
is, outdated data and unclear responsibility for controls over 
the information flowing across to the supply chain partners 
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(Taylor 2003; Ernst & Young 2004). Nevertheless, Loh 
et al.’s (2006) findings suggest that the avenue of becoming 
an extended enterprise is worth pursuing, after considering 
the potential value obtained from using EEA.

bacKgrOund

In most enterprises, a critical dimension of competition is 
the speed of an enterprise in responding to customer de-
mands. Therefore, having real-time information delivered 
between internal departments and external business partners 
is a vital advantage for management in undertaking any 
important decision making. Many researchers have looked 
into this aspect in manufacturing environments where fast 
response to product manufacture often relates to the term 
Concurrent Engineering (CE). Concurrent Engineering has 
also been referred to as Simultaneous Engineering (SE; 
Zhang & Atling 1992), life cycle engineering, concurrent 
product and process design, design for production, De-
sign for Manufacture and Assembly (DFMA; Hartley & 
Mortimer 1990), integrated and cooperative design, design 
fusion, producibility engineering, and system engineering. 
Whatever it is called, CE is not a physical process or a set 
of procedures; it is a board-level responsibility to integrate 
the concept into effective, cohesive business units.

Concurrent Engineering (CE) has been defined by 
 Winner, Pennell, Bertrand, and Slusarczuk (1988) as

A systematic approach to the integrated, concurrent design of 
the products and their related processes, including manufacture 
of support. This approach is intended to cause the developers, 
from the outset, to consider all elements of the product life 
cycle from concept through to disposal, including quality, cost, 
schedule, and user requirements. (Loh et al. 2006, p. 49).

Rolls-Royce defines SE/CE in terms of the objective 
rather than the process (De Meyer 1990) as an approach 
to optimize the design of the product and the manufactur-
ing process to achieve reduced lead times and improved 
quality and reduced cost by the integration of design and 
manufacturing activities and by maximizing parallelism in 
working practices. These definitions indicate that the lead 
time should be significantly reduced as a result of CE.

The idea behind CE is acknowledged as a concept that 
integrates all the departments within an enterprise. The 
competitiveness between supplier and customer partly re-
lies on how effectively and efficiently the parties in the 
supply chain handle the order and information. This can 
be assisted by the use of an integrated, enterprisewide in-
formation system such as an Enterprise Resource Planning 
(ERP) system. Mabert et al. (2003) highlighted that ERP-
type systems will provide precise information and better 
performance in manufacturing and logistics.

In today’s dynamic economic climate and global market-
place, the pace of change is ever increasing, which demands 

that organizations develop integrated management systems 
that can cope with these changes. This means that the 
required changes in performance or organizational objec-
tives are incorporated within well-planned and integrated 
subsystem requirements. Accordingly, successful business-
wide integration has been recognized by Bititci (1995) as 
an important factor for competitiveness of a manufacturing 
business.

Karapetrovic and Willborn (1998), in discussing system 
integration, stated, “A system is a set of processes and re-
sources that are designed and performed in order to achieve 
a desired objective, such as a product” (p. 205). 

ERP is referred to as a business management system 
that integrates all facets of a business, including planning, 
manufacturing, sales, and marketing. However, ERP is in-
ward looking, and this limits its role in today’s increas-
ingly competitive supply network, which requires seamless 
communication between each partner in a supply chain. To 
truly prosper in today’s increasingly competitive business 
environments that rely heavily on Information and Com-
munication Technology (ICT), the enterprise must look for 
a way that enables integration with a network of suppliers 
and customers. A new concept—namely, the extended en-
terprise—that fits this purpose has emerged. An extended 
enterprise is referred to as a form of enterprise that inte-
grates suppliers, manufacturers, and customers in a supply 
chain through the effective use of ICT in order to improve 
information flow and communication between partners, 
with the ultimate goal of satisfying customers’ needs in 
terms of speed and information accuracy (Weston 2003).

A review of the literature and case studies evidence 
suggests that as the ERP methodology has become more 
popular, software applications have emerged to help busi-
ness managers implement ERP in business activities such as 
inventory control, order tracking, customer service, finance, 
and human resources (Bendoly & Jacobs 2004). This has 
led to the development of a new application—namely, the 
Extended Enterprise Applications (EEA). EEA supports 
the ideas of supply chain integration, Enterprise Applica-
tion Integration (EAI), business process optimization, and 
customer relationship management (CRM), which collec-
tively aim to offer modern industries with an architecture 
that could link suppliers and customers with an enterprise’s 
internal business processes. EEA is a tool to help an enter-
prise to become an extended enterprise.

One of the biggest value-added features of ERP is being 
able to talk to other software applications. This is supported 
by Enterprise Application Integration (EAI) to integrate 
modules internally to an enterprise and by Web services, 
point-to-point communication using some form of eXten-
sible Markup Language (XML) or other agreed form of 
information exchange externally to an enterprise. With such 
an advanced ICT to support the use of EEA, it is likely that 
its integration with ERP could lead to the formation of an 
extended enterprise (Loh et al. 2006). Nevertheless, it is 
not clear whether industrialists would welcome the idea of 
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transformation to an extended enterprise, and it is projected 
that issues related to security and compromises of private 
and confidential information with and between suppliers, 
manufacturers, distributors, retailers, and customers will 
be debated.

evOlutiOn OF erp and erpii

At the strategic level, an ERP system is defined as an in-
tegrated application program for enterprise business orga-
nization, management, and supervision (Davenport 1998). 
ERP collects all the functionalities of stand-alone applica-
tions using standard software, making it compatible with 
different business processes. At the operational level, ERP 
is a game plan for planning and monitoring the resources 
of a manufacturing enterprise, including the functions of 
manufacturing, marketing, finance, and engineering.

ERP evolved from a Material Requirements Planning 
(MRP) and Manufacturing Resource Planning MRPII sys-
tem (Chung & Snyder 2000). ERP represents the applica-
tion of the latest IT to MRPII systems, and it is related to 
the fundamental techniques of MRP in that if they are used 
as a production planning and control tool, they follow the 
same MRP release logic (Miltenburg 2001). Therefore, the 
outputs (i.e., Planned Order Release [POR] schedules) gen-
erated from such a tool are identical. Within an ERP system, 
this will be generated from the Production Planning (PP) 
module. ERP’s planning capability could offer substantial 
gains in productivity, dramatic increases in customer ser-
vice, much higher inventory turns, and a greater reduction 
in material costs, if it is used efficiently and is facilitated by 
necessary support. One of the main functions of ERP is to 
gather fragmented departmental information into a single, 
integrated software program that runs off of a single data-
base so that a number of departments can easily share infor-
mation and communicate with each other. In short, ERP is 
replacing early MRP and MRPII systems. Using the MRP 
metaphor, it consists of software that integrates front- and 
back-office information systems within the enterprise.

The ERP software market has been growing at a very 
fast pace from the year 1993 to 1997, and it has been pre-
dicted that the current growth rates of 35% to 40% will 
be sustained in the long term (Bingi, Sharma, & Godla 
1999). Many large enterprises have already utilized ERP 
systems to support their business-to-business (B2B) and 
business-to-consumer (B2C) activities. According to an 
ARC Advisory Group (Business Wire 2004) study, the large 
ERP system vendors are SAP, BaaN and ORACLE, and the 
worldwide market for ERP was US$9.10 billion in 2003 
and is forecast to be over US$12 billion in 2008, growing at 
a Compounded Annual Growth Rate (CAGR) of 5.7% over 
the next 5 years. In parallel to using ERP, some enterprises 
have also used other and more advanced scheduling tools 
to support their planning activities—for example, Advanced 
Production Scheduling (APS; Tinham 2002)—and added a 

decision support system to ease reuse of standard software 
components (Worley, Castillo, Geneste, & Grabot 2002).

Johnston (2002) stated that the U.S. enterprise system 
software market in 2001 was approximately US$47 billion, 
of which 40%, or about US$19 billion (growth was about 
6%), was attributable to ERP applications. It was suggested 
that due to the size of this market, ERP would dominate the 
future of enterprise systems. However, we must be able to 
recognize the importance of differentiated solutions, in this 
study we consider ERPII. To simplify this somewhat, some 
software applications and implementations are more impor-
tant than others are. For example, software investments in 
enterprise applications with Return On Investment (ROI) 
potential such as implementations that would contribute 
to a gain in market share or market advantage (e.g., first to 
market) or contribute to major cost reductions should have 
a higher priority than applications that do not generate rev-
enue or customer impact. Similarly, applications that offer 
speed to market, design for production, DFMA, enhanced 
product quality, reliability of delivery date commitments, or 
after-sales customer response advantages must have prior-
ity over applications that pertain to Human Resource (HR), 
personalization, or internal systems that do not influence 
revenue, costs, or customer satisfaction. Enterprises must 
also quickly learn to differentiate and prioritize those appli-
cations and implementations that possess the potential for 
bottom-line impact. For example, personalization portals, 
thought interesting because of the focus on employees and 
their ability to access HR-type information quickly, do not 
possess the Return on Investment (ROI) potential when 
compared to applications such as extranet-based portals 
designed for high-priority customers or critical vendors.

To enable integration and linkage with external sup-
pliers and customers, today, a new concept called ERPII, 
which represents an extended version of ERP, has emerged 
(Weston 2003). ERPII supports the concept of an extended 
enterprise through

• the integration with suppliers to develop a 21st-century sup-
plier network via linking the ERP system with selected ven-
dors to enable improved supply chain management (SCM); 
and

• the integration with customers to develop a 21st-century 
customer network via linking the ERP system with custom-
ers to enable improved customer relationship management 
(CRM).

Any enterprises that have already implemented and used 
ERP and that are aiming to stimulate stronger SCM and 
CRM would be the ideal potential beneficiaries of this 
concept of becoming an extended enterprise via upgrading 
their ERP system into an ERPII system.

ERPII fully utilizes real-time information flow, also 
known as information integration. Bowersox, Closs, and 
Cooper (2002) highlighted that the information integration 
makes customer demands, inventory, and production visible 
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throughout the supply chain, which creates a basis for col-
laborative planning and forecasting. Such information in-
tegration aims to reduce uncertainty faced by supply chain 
members, reduce inventory buffers by postponing costly 
value-added operations, and may provide better customer 
service with more flexible response to customer demand. 
This allows supply chain partners to attain significant pro-
ductivity gains. The fruits of information integration such 

as reduced cycle time from order to delivery, increased 
visibility of transactions, better tracing and tracking, re-
duced transaction costs, and enhanced customer service 
offer greater competitive advantages for all participants in 
the supply chain (Christopher 1998). Figure 42.1 shows the 
difference between ERP and ERPII.

Weill, Subramani, and Broadbent (2002) reported that 
on average, an enterprise spends more than 4.2% of annual 
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revenue on IT, accounting for more than 50% of its capital 
expenditure budget. It is clear that these businesses expect 
a high return from these ongoing investments. It was also 
concluded that these billion of pounds and dollars invested 
in technology that are used to generate huge volumes of 
transaction data can be misspent if the investments fail to 
convert data into knowledge, followed by business results 
(Davenport, Harris, De Long, & Jacobson 2001). Hence, 
it is important to understand the value of becoming an ex-
tended enterprise and its potential business return.

the erpii architecture  
and supply chain integratiOn

This section discusses the roles of EEA and EAI in ERPII 
architecture to support supply chain integration. EEA 
 supports the ideas of supply chain integration, enterprise 
application integration, business process optimization and 
customer relationship management (CRM), which collec-
tively aims to offer modern industries with architecture 
that could link with—and extend to—supplier networks 

and customers the internal business processes within an 
enterprise. Figure 42.2 shows the role of EEA as a tool 
to help an enterprise to become an extended enterprise. It 
also shows how EAI serves as a bridge between two dif-
ferent platforms. Enterprise Application Integration (EAI) 
aims to standardize and integrate heterogeneous systems 
within an enterprise before considering an external integra-
tion with suppliers and customers to become an extended 
 enterprise.

Bowersox et al. (1999) noted that the objectives of sup-
ply chain integration can be formulated along six differ-
ent lines—namely, (a) customer integration, (b) internal 
integration, (c) material and service supplier integration, 
(d) technology and planning integration, (e) measurement 
integration, and (f) relationship integration. They also de-
rived an idea of integrated management, which has three 
features—namely, (a) to establish collaboration within a 
competitive framework, (b) to develop enterprise extension 
as the central thrust of expanded managerial influence and 
control beyond the ownership boundaries of a single enter-
prise, and (c) to use an integrated service provider due to the 
increasing outsourcing activities within supply chains.
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Likewise, Lee (2000) outlined three dimensions of supply 
chain integration: (a) information integration, (b) coordina-
tion and resource sharing, and (c) organizational relation-
ship linkages. Information integration refers to the sharing 
of information and knowledge among the members in the 
supply chain, including sales forecasts, production plans, 
inventory status, and promotion plans. Coordination and 
resource sharing refers to the realignment of decisions and 
responsibility in the supply chain. Organizational relation-
ship linkages include communication channels between the 
members in the supply chain, performance measurement, 
and sharing of common visions and objectives. Hence, it 
is clear that true electronic-based supply chain integration 
requires the support of an ERPII architecture.

Enterprises can deploy ERPII to reduce the business risk, 
such as outdated data that leads to wrong decision making. 
This is because various business functions ranging from 
placing orders to making purchases and receiving payments 
are now being carried out electronically and with a mini-
mum of human input. In order to achieve that, EEA and EAI 
were there to support and facilitate the upgrading process of 
current ERP system. Generally speaking, many researchers 
have pointed to information system fragmentation as the 
primary culprit for information delays and distortions along 
the supply chain (McAfee 1998).

As a result, in today’s competitive market, ERPII will 
potentially generate more benefits to enterprises in a supply 
chain if more collaboration between enterprises is targeted 
and achieved.

Many benefits could be expected from using EEA. For 
example, rekeying data will become a thing of the past, and 
the need to print purchase orders, acknowledgements, and 
so on will disappear as the system automatically manages 
these tasks and warns the enterprise if certain events did 
not occur or need to occur. As supply chains become more 
integrated and business processes are automated, the supply 
chain will require less day-to-day management.

The use of EEA is expected to increase the supply chain 
information velocity, to allow greater product customiza-
tion, and to lower the cost of doing business. Some concerns 
are also identified in addition to those included in the ques-
tionnaire for the interviews. Overall, the findings suggest 
that the objective of becoming an extended enterprise is 
worth pursuing after consideration of the potential value 
that could be gained from using EEA.

Most enterprises with similar objectives decided to col-
laborate on inventory management, new product develop-
ment, or marketing activities, to mention just a few exam-
ples. Due to goal commonality and the kind of information 
shared, this relationship typically presents a medium- to 
long-term commitment. Such a commitment and collabora-
tion often leads to strategic benefits for both partners. With 
regard to this kind of relationship, one of the main and most 
critical themes debated in the literature is trust between 
enterprises. Obviously, it means some sort of confiden-
tiality compromise or that an agreement exists between 
enterprises. The choice between these different kinds of 

relationships depends on both the supply strategies of the 
enterprises involved and the characteristics of the purchased 
items. Williamson (1979) argued that the use of the Internet 
leads to reduced transaction costs, that products are easier 
to describe, that specificity of assets has been reduced, 
and that information transfer on the markets is far more 
efficient. These conditions lead to the so-called frictionless 
commerce paradigm (Brynjolfsson & Smith 2000).

One of the main issues affecting the future of ERPII 
systems is the role of IT-based standards organizations such 
as the World Wide Web Consortium (W3C). A major role of 
these organizations is to serve the function of determining 
an agreed set of standards and protocols for communicating 
over the Net both within and between enterprises. Clearly, a 
unified set of standards independent of hardware and soft-
ware vendors and individual products is in the best interest 
of enterprises that are expanding global businesses and ex-
pediting business communications. Clearinghouses dealing 
with functionality, such as digital signatures, have a similar 
function to facilitate and expedite business communications 
between enterprises. Based on global communication stan-
dards, business processes will quickly be brought onto the 
Internet. Differences in processes from enterprise to enter-
prise will become largely transparent, but not unimportant. 
What is important is the ability to quickly and seamlessly 
communicate process results, details, events, and outcomes 
between enterprises in a common and consistent format and 
independent of language or location.

Loh et al. (2006) suggested that many enterprises are 
willing to embark on ERPII system and the main rationales/
benefits behind this plan are generally because ERPII

• can further enhance the transparency of the operations 
within the enterprise;

• is easy to use with a single system platform;
• will reduce the lead time between information sharing;
• is able to share data across the departments, suppliers, and 

customers;
• will reduce all aspects of waste with consolidated data;
• can provide maximum control over the production 

schedule;
• can improve the overall customer satisfaction level;
• can enhance the usage of raw materials planning-produc-

tion optimization;
• can improve the forecasting with “what-if” flexible plan-

ning features; and
• is able to generate real-time reports instantly, which facili-

tates better decision making and planning.

Nevertheless, any vision of the future of ERPII would 
not be complete without including the role and importance 
of business process reengineering (BPR) and the use of 
real-time supporting technologies such as radio frequency 
identification (RFID). For many enterprises, implement-
ing ERPII and engaging in an analysis of business pro-
cesses are synonymous. Processes may be reengineered 
without an ongoing ERPII implementation; however, an 
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ERP implementation without significant BPR would be 
a rare and risky event. BPR has evolved from the radical 
restructuring of business processes originally called for by 
Hammer and Champy (1993) to an approach focused more 
on value-added activities and relabelled as business process 
management (BPM), as espoused by Smith and Fingar 
(2002). Today, terms like lean, agile, and collaborative all 
connote a basic theme: that processes are adaptable, flex-
ible, responsive, and provide ongoing business value. Data 
relevant to both customer orders and the effectiveness of 
business processes will be crunched with the aid of enter-
prise systems in such a way that corporate decisions can 
be made more accurately and more cost-efficiently. BPR/
BPM will increasingly take on an IT focus that continually 
examines internal bottlenecks and the means of managing 
resources in such a manner that throughput is maximized 
with optimal profitability.

rFid applicatiOns FOr  
supply chain ManageMent

Radio frequency identification (RFID) is an automatic iden-
tification method that relies on storing and remotely retriev-
ing data using devices called RFID tags or transponders 
(Kelly & Erickson 2005). An RFID tag is a small object that 
can be attached to or incorporated into a product, animal, or 
person. RFID tags contain silicon chips and antennas to en-
able them to receive and respond to radio-frequency queries 
from an RFID transceiver. Passive tags require no internal 
power source, whereas active tags require a power source. 
Various tag classifications and radio frequency bands, with 
their benefits, drawbacks, and common applications, can be 
found in Sullivan and Happek (2005).

An RFID system may consist of several components: 
tags, tag readers, servers, middleware, and application soft-
ware. The purpose of an RFID system is to enable data to 
be transmitted by a mobile device, called a tag, which is 
read by an RFID reader and processed according to the 
needs of a particular application. The data transmitted by 
the tag may provide identification or location information, 
or specifics about the product tagged, such as price, color, 
date of purchase, and so forth.

RFID is simply an enabling technology that has the 
potential of helping enterprises provide the right product at 
the right place at the right time, thus maximizing sales and 
profits. RFID provides the technology to identify uniquely 
each container, pallet, case, and item being manufactured, 
shipped and sold, thus providing the building blocks for 
increased visibility throughout the supply chain.

The use of RFID in tracking and access applications first 
appeared during the 1980s. RFID quickly gained attention 
because of its ability to track moving objects. In a typical 
RFID system, individual objects are equipped with a small, 
inexpensive tag. The tag contains a transponder with a digi-
tal memory chip that is given a unique electronic product 
code. The interrogator, an antenna packaged with a trans-

ceiver and decoder, emits a signal activating the RFID tag 
so it can read and write data to it. When an RFID tag passes 
through the electromagnetic zone, it detects the reader’s 
activation signal. The reader decodes the data encoded in 
the tag’s integrated circuit and the data is passed to the host 
computer (Baker 2001). The application software on the 
host processes the data, often employing Physical Markup 
Language (PML).

Wal-Mart and the United States Department of Defense 
have published requirements that their vendors place RFID 
tags on all shipments to improve supply chain manage-
ment (“Beaver street fisheries stands to benefit from Wal-
Mart’s  RFID  mandate” 2004). Due to the size of these 
enterprises, their RFID mandates impact thousands of en-
terprises worldwide. The deadlines have been extended 
several times because many vendors face significant dif-
ficulties implementing RFID systems. In practice, the suc-
cessful read rates currently run only 80%, due to radio 
wave attenuation caused by the products and packaging. In 
time, it is expected that even small enterprises will be able 
to place RFID tags on their outbound shipments. It can be 
noted from these findings that RFID impact on the supply 
chain started on the high gear from the retail and defense 
industries.

Since January of 2005, the leader of RFID applica-
tion for retail supply chain management—Wal-Mart has 
required its top 100 suppliers to apply RFID labels to all 
shipments (Boyle 2003). To meet this requirement, vendors 
use RFID printer/encoders to label cases and pallets that 
require EPC tags for Wal-Mart. These smart labels are pro-
duced by embedding RFID inlays inside the label material 
and then printing bar code and other visible information on 
the surface of the label.

Since then, an increased wave of RFID applications in 
various industries for supply chain management can be 
identified, both by the academic and industry domains.

beneFits and drivers OF having  
rFid in supply chain ManageMent

While research has been conducted on RFID, it has tended 
to focus on the specifics of the technology (Gould 2000; 
Niemeyer & Pak 2003; Porter, Billo, & Mickle 2004). 
Prater, Frazier, and Reyes (2005) claimed that the missing 
link in RFID research is the investigation of the market 
drivers pulling RFID applications for supply chain man-
agement. As such, they studied the drivers for RFID ap-
plications for grocery retailing and developed a research 
framework for future applied research on RFID implemen-
tation. Despite the useful proposed theoretical framework, 
it suffers from the lack of diversity to include the impact of 
RFID applications for supply chain management in other 
industries (Koh 2006).

Today’s retailers, consumer products manufacturers, 
and logistic enterprises find themselves stuck between two 
forces (IBM 2004b). On one side, they have a demanding 
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consumer base willing to spend top dollar for new luxury 
items while simultaneously calling for economically priced 
basics. On the other, they have poorly structured supply 
chains that focus on optimizing internal systems rather than 
on delivering consumer value (Koh 2006). A primary driver 
of competitive advantage lies in building a supply chain that 
is fast, responsive, and flexible—all while maintaining a 
focus on delivering value to the end consumer. To achieve 
this, RFID applications driven for inventory tagging, reduc-
ing cost, increasing accessibility, improving security, pro-
viding real-time data, managing a warehouse, and logistics 
tracking have been flying off in these sectors (Koh 2006).

According to the IBM business case analysis, it was 
found that RFID applications could potentially increase 
data collection productivity for inventory and shipping by 
10% to 20%, while maintaining virtually 100% accuracy; 
enhance retail store productivity by approximately 5%, 
redirecting labor to more crucial customer-facing activities; 
resolve approximately 33% of store execution issues; and 
reduce manufacturer shrinkage by 67% and retailer shrink-
age by 47% (IBM 2004b). This evidence shows that the 
benefits of using RFID have attracted many enterprises to 
reconsider and restructure their supply chains.

rFid versus barcoding technology

The key benefit of RFID tracking over barcodes is that 
the physical line of sight needed for barcode scans is not 
required in the case of RFID, making it generally more 
efficient than traditional barcoding. This enables the near 

simultaneous “scanning” of many pallets and cases fitted 
with transponders that are, for example, passing through 
a dock door equipped with an RFID reader system (Koh 
2006). Barcodes would require each item to be scanned in-
dividually, which takes more time and requires specific po-
sitioning of labels. There are many more touch points along 
the supply chain where inventory equipped with RFID 
transponders could be tracked, and there are numerous 
ways this improved visibility could be put to good use. It 
has the potential to improve efficiency and visibility, reduce 
costs, deliver better asset utilization, produce higher quality 
goods, decrease shrinkage and counterfeiting, and increase 
sales by reducing out-of-stocks (Koh 2006).

real-time data capture

Different tag types have a broad range of options for 
data content and read-write capabilities. The communica-
tion of this data could be integrated for near real-time event 
management and decision making. For example, RFID can 
be integrated with sensors to record and store changes in 
temperature, movement, or other environmental conditions 
(Koh 2006). The data type in a supply chain that could be 
captured through RFID includes order data, production 
data, logistic data, quality data, location data, supplier data, 
customer data, and so forth.

Being able to answer questions such as, “Where are the 
assets right now?” or “How many assets are there right 
now?” will allow enterprises to automate business processes 
and decision making. This suggests for RFID integration 
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within enterprise architecture. Figure 42.3 shows the layers 
in software architecture for real-time enterprises through 
RFID in ERPII environment (Koh 2006).

The lowest layer denotes the level where data is entered 
to the system architecture through data entry devised for 
RFID information. This layer connects to the RFID real-
time event architecture, which is then communicated with 
the business applications layer, for example, Enterprise 
Resource Planning (ERP). Since the event information and 
processes are stored and processed in the middleware, out-
lay for system integration is kept to a minimum. Nonethe-
less, business processes do still need to be optimized in this 
layer (Bitkom 2005).

increased visibility

RFID technology has the ability to track items in real-
time as they move through the supply chain with more 
touch points that would be possible using a conventional 
barcode scanning solution. By tracking items in the near 
real-time, users of RFID technology have greater visibil-
ity to their supply chain, providing opportunities to lower 
inventory carrying costs, as well as reducing the need for 
storage warehouses, thereby improving cash flow, boosting 
productivity and reducing overheads (Koh 2006).

reduced shrinkage

Shrinkage has long been a supply chain problem, par-
ticularly for high-volume goods. RFID is expected to help 
pinpoint the specific spot where the problem is occurring 
and ultimately help prevent the problem with the avail-
ability to monitor the movement of goods throughout the 
supply chain more closely with RFID tracking. This could 
reduce shrinkage and prevent theft (Koh 2006).

tags durability

In order to function properly, barcode readers must have 
clean and clear optics, and the labels they are reading must 
be clean and free of abrasion. RFID, on the other hand, 
enables tag reading from greater distances—up to 100ft for 
active tags—even in the most challenging environments. 
Barcodes can be easily marred or otherwise damaged in 
diverse operating environments, and RF tags are typically 
much more durable (Koh 2006).

cost effectiveness

The key to delivering all these benefits is cost. The fall-
ing price of RFID tags is a driver for the technology. The 
price ranges from 10 U.S. cents to 50 U.S. cents per tag. Tag 
pricing is critical. Industry is hoping that tag manufacturers 
can hit 5 U.S. cents per unit, and that is being regarded as 
a breakthrough level. In the coming years, at least, we are 
likely to see RFID tags and barcodes existing side by side 
(Koh 2006).

In general, RFID has been applied in diverse industries 
including retail, manufacturing, logistics and distributions, 
airport baggage tracking services, and pharmaceutical sec-
tors, among others. It is the retail industry that drives RFID 
adoption. It has been estimated that the U.S. retail industry 
loses approximately US$30 billion annually due to product 
not being on the shelf (IBM 2004a); hence, RFID applica-
tions for supply chain management in the retail industry 
will continue to grow. Nevertheless, a holistic overview 
of RFID applications for the supply chain management in 
multi-industry is still lacking (Koh 2006).

MajOr Obstacles tO  
visiOns FulFillMent

There are several land mines and pitfalls that could prevent 
any of these visions for the future of enterprise systems 
from becoming a reality. Comprehensive studies on the 
return from large-scale enterprise systems have produced 
results focusing on the lack of top management support, 
project management implementation issues, and people/or-
ganizational issues contrasted to technology issues. There 
are many common threads from all these studies (Loh & 
Koh 2004). One involves issues of change management, a 
point Nestlé learned well, as described by Worthen (2002) 
in a report that includes issues of risk assessment, ROI 
analysis, and impacts on change management on the overall 
business culture. The whole issue of uncertainty that can 
undermine a project was the subject of a related study by 
Loh and Koh (2004).

Weston (2003) highlighted several additional issues that 
need to be carefully examined as part of any vision of the 
future for a large-scale extended enterprise system such as 
ERPII. These are

• training to include both potential users of the system and 
management representing all stakeholder areas of the en-
terprise, plus major customers and vendors;

• incomplete unit, integration, system, and user acceptance 
testing;

• failure to take into account global stakeholders—for ex-
ample, a foreign partner’s local culture impacting a large-
scale enterprise project;

• overall project size, including issues of scope/areas, buy-in 
from user groups. and an agreed plan for module imple-
mentation;

• a failure to implement an effective communication system 
that includes the project manager and sponsor, a steering 
committee, and major stakeholders.

• regular project updates with a “death march” syndrome 
(Yourdon 1997) that includes unrealistic deliverables or 
deadlines;

• bad data, including not understanding the magnitude of the 
master data problem when implementing any new ERPII-
type system;

• clinging to outmoded legacy systems; and
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• the inability and/or unwillingness to focus on business 
(value-added) metrics (revenue, cost, customers).

Collectively, any plan for an ERPII system outlined 
above must take into account numerous management and 
people issues that have the potential to disrupt any long-
term vision of top management (Loh & Koh 2004) and to 
proceed with an integrated extended enterprise planning 
and execution system. The future of extended enterprise 
systems clearly includes an IT perspective in which en-
terprises, customers, and vendors/suppliers are all linked 
electronically.

There would be risk involved for all kinds of implemen-
tations. Understanding the role and importance of resistance 
to change, local culture issues, training, testing, BPR/BPM, 
and good project management are all important for success-
ful implementation (Loh & Koh 2004). Any vision of future 
enterprise systems must recognize the role to be played 
by the Internet as a communication medium. However, it 
is the people within the enterprise seeking to implement 
an ERPII strategy that will determine its overall success 
or failure. Weston (2003) stated that people plus bad data 
can disrupt any well-intended extended enterprise system 
integration strategy.

Overall, Loh et al.’s (2006) findings support these points 
from the literature and the implementation of ERPII requires 
in-depth analysis and scrutiny studies to be done. However, 
it is clear that the potential benefits from using ERPII, 
particularly to integrate the supply chain may outweigh the 
cost. Looking ahead as enterprises move through the 21st 
century, new technologies such as data standardization, data 
mining, data warehousing, connective technology, and the 
use of biometrics authentication requirement to support the 
operations of ERPII will be the future directions for both 
practitioners and researchers to investigate on.

cOnclusiOns

Speed is of the essence in today’s fast-paced marketplace. 
Arriving too late is almost as bad as never getting there at 
all. Once again, the key to achieving speed is the ability 
to bring the whole workflow together from shop floor to 
warehouse to customer delivery. To do that, the enterprise 
needs an extended ERP solution that is able to integrate 
their operations and achieve instantaneous information ex-
change with their suppliers and customers.

A lot has changed in the flexibility and functionality 
of systems and in how these solutions can be deployed to 
reduce the business risk. Probably the biggest value-add-
ing features revolve around the ERP software being able 
to talk to other software applications. Inside an enterprise, 
this is known as Enterprise Application Integration (EAI), 
while outside an organization, this will involve Web ser-
vices, point-to-point communication using some form of 
eXtensible Markup Language (XML) or other agreed form 
of exchange. With little effort, the communication between 

the various software programs can be integrated. Rekeying 
data will become a thing of the past, and the need to print 
purchase orders, acknowledgements and so on will disap-
pear as the system manages these tasks automatically and 
warns if certain events did not occur or need to occur. This 
is all part of “business process orchestration.”

Business process orchestration will allow the firm to de-
fine business processes (within, outside, or across organiza-
tions) and to identify the transactions that make up the events 
in a process. For example, a machine breakdown event on 
the factory floor could trigger a purchase order for a replace-
ment part. This will be automated using defined business 
rules. When an event occurs, ERPII can send a message to 
the initiator of the process—or to the fitter waiting for the 
part to turn up before an urgent job can recommence.

In addition, systems have become more “intelligent,” and 
ERPII systems are able to identify the user, what the user’s 
information needs are, and how the user can best utilize 
the information available. Users of the system can now be 
in-house or they could be an authorized customer or a ven-
dor/supplier accessing internal services through the Web, 
from their own offices, using either EEA or EAI. This ease 
of access delivers significant improvements in productivity 
and ease of use. As supply chains become more integrated 
and as business processes are automated, the supply chain 
will require less day-to-day management. Instead, it will be 
driven to manage exceptions, and much of the traditional 
manual operations will be handled by ERPII software. This 
will mean more time to focus on improving the way the sup-
ply chain fits together, reducing inventories, and improving 
productivity.

It can be concluded that the use of EEA and RFID in 
ERPII is expected to increase the supply chain informa-
tion velocity, increase product customization, and lower 
the costs of doing business. However, we need to be made 
aware of the obstacles prior to implementing ERPII and 
becoming an extended enterprise.
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Innovation is an essential and enduring aspect of any 
human enterprise. Management of contemporary orga-
nizations is no exception. Amidst globalization and tech-

nological breakthroughs, the industrial economy that domi-
nated the 20th century is slowly but steadily giving way to an 
information or knowledge economy. This new economy is 
characterized by a rapidly globalizing world, radical techno-
logical advancements, hyper competition, ever-changing 
business and management models, and associated constant 
change and uncertainty. Revolutionary technological devel-
opments in information technology, communications, pro-
duction, and infrastructure have made it possible to produce 
goods and services in one part of the country, region, or 
indeed the world, for consumption in another part.

Accompanied by these changes, Business Process Out-
sourcing (BPO) has quickly emerged as a key business 
strategy in the last decade or so. More than half of Fortune 
500 companies are outsourcing and off-shoring to varying 
degrees, and others are actively considering them. Accord-
ing to Gartner, a research consultancy firm, the worldwide 
BPO market was worth $132 billion in 2006 (Singh, 2006). 
The most outsourced services included vertical industry 
operations, customer relationship management (CRM), sup-
ply management, human resource management, finance and 
accounting, payment services, and administration services. 
The main objectives of companies that considered BPO were 
to focus on business functions that helped to create competi-
tive advantage, reduce costs, and improve service levels.

BPO is also very controversial. While business leaders 
heap praises on BPO’s merits and stress the necessity of 
BPO as a key sustainable competitive advantage, critics, 

including many political leaders and trade unionists, blame 
it for loss of jobs, especially when it includes off-shoring. 
BPO is not just a business strategy but encompasses broad 
economic, technological, and social aspects. While it is 
underpinned by technical innovations, its success depends 
on how the social and human aspects are managed.

Outsourcing essentially involves redefining the boundar-
ies of the organization. It can range from peripheral activi-
ties, such as security and cleaning, to major organizational 
change with significant impact on organizational structure, 
employee skills, and performance management. If managed 
appropriately, BPO can result in significant performance 
improvements and productivity gains and offer strategic and 
competitive advantages to the organization.

As with any other management concept, organizations 
need to pay careful attention in evaluating whether out-
sourcing is beneficial and if so, in what areas. Once a deci-
sion to outsource is made, selecting an appropriate vendor 
and defining the relationship and performance parameters 
need to be carefully managed. Failure to manage the out-
sourcing process can result in serious consequences, such 
as decline in revenue, customer backlash, and employee de-
motivation. The success of outsourcing is in its governance. 
It is not a silver bullet to solve the internal organizational 
problems.

Overview OF bpO

What is BPO? Why is it important? How should it be man-
aged? To answer these questions, one needs to understand 
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the way business is conducted and the environment in 
which it is conducted. As a business enterprise evolves, it 
is structured into several functional areas for better organi-
zation, such as design, production, materials management, 
logistics management, marketing, finance, and human re-
sources. These functions, however, are interdependent and 
therefore, need to work together for the overall success of 
the organization.

Depending on the nature of the organization, the activi-
ties are divided into core and non-core functions. The core 
activities are central to the organization and have direct 
bearing on the success of the organization. The non-core 
activities are supportive or secondary functions. The divi-
sion of activities is also dependent on how the organization 
defines its business processes. A business process com-
bines various inputs to create an output that is of value to 
the internal or external customer. A well-defined business 
process is customer centric, that is, it is meant to serve the 
customer. It is designed to address many of the problems 
with traditional organizational structures which create a 
huge and unwieldy bureaucracy that impedes rather than 
addresses customer service.

Organizations need to continuously evaluate and im-
prove business processes to suit the business environment 
in which they operate. The key considerations are reducing 
cost, gaining efficiency, and improving customer service. 
This calls for business process reengineering. One of the 
major reengineering initiatives in the recent past is out-
sourcing of non-core business functions. BPO refers to the 
shift of non-core business processes from internal man-
agement to outside third-party providers. The outsourced 
activities may not be the core part of an organization, but 
that is not to say that they are less important. For example, 
some of the most outsourced processes, such as payroll and 
benefits administration and customer call centers, are an 
important part of any organization but they are outsourced 
simply because a third party can provide them faster, better, 
and cheaper. Further, as organizations gain experience in 
outsourcing and develop maturity in managing the process, 
they may start outsourcing even their core functions and 
processes.

To understand why BPO is becoming so popular, let us 
look at the outsourcing of payroll and benefits administra-
tion. This function or business process is responsible for 
calculating and timely payment of wage and salaries and 
other employment benefits, such as superannuation, leave 
administration, and medical expenses. Depending on the 
size and complexity of organizations, this function is run 
by a number of people using an appropriate information 
systems package with considerable fixed costs. While this 
function is important to serve the internal customers, that 
is, employees, it is a non-core function. Such functions are 
often better handled by third-party providers who special-
ize in such activities by servicing several companies at a 
time, enabling them to spread their fixed costs and achieve 
economies of scale. They also acquire specialist knowledge 
in how best to deliver these services and can invest in new 

technologies. Therefore, they are able to deliver the services 
cheaper, better, and faster.

Outsourcing is not just confined to large organizations. 
They may equally benefit small-and-medium-enterprises 
(SMEs). For example, a small firm may decide to outsource 
such functions as billing and customer service, statutory 
compliance reports, accounting and taxation, human re-
source management services, and packaging and shipping. 
By outsourcing such activities, firms can tap into external 
expertise and technological advances without having to 
invest in them and maintain flexibility in the scope and 
scale of their operations. Even not-for-profit organizations, 
such as Red Cross, can better spend their money and offer 
faster and better services by outsourcing procurement and 
transport of supplies to remote regions of the world.

Outsourcing, however, is not right for every organi-
zation, every time, and for every activity. As with any 
management concept, it is not just the idea but the way it 
is actually implemented that determines its success. Organi-
zations and business leaders that embrace a concept simply 
because it is the latest fad, ignoring organizational realities, 
are bound to fail. Outsourcing is a complex process and can 
prove to be costly and damaging if not handled well. It re-
quires a good understanding of what and when to outsource, 
whom to outsource to, and how to manage outsourcing on 
a sustainable basis. For example, if the corporate culture of 
the organization is characterized by blame shifting, inter-
nal politics, and learning disability, then outsourcing may 
actually complicate matters further. Short-term and narrow 
objectives, such as cost cutting, without considering long-
term implications can result in serious damage to the future 
of the organization. That is why outsourcing is a strategic 
business decision and tool.

driving Factors

Globalization 

The business world is rapidly becoming a global vil-
lage. The decline of communism as an economic ideology; 
growing regional trade agreements and alliances, such as the 
European Union (EU), North American Free Trade Agree-
ment (NAFTA), and Asia-Pacific Economic Cooperation 
(APEC); growing influence of the World Trade Organiza-
tion (WTO) in defining trade agreements and arbitrating 
trade disputes, and so forth have all contributed to what 
Friedman (2005) refers to as the “flattening of the world.” 
The 21st century is most likely to be dominated by Asia with 
China and India quickly emerging as economic giants.

Comparative Advantages 

According to Ricardo’s (1821) economic perspective, 
nations should compete with each other based on the rela-
tive advantages they derive from their natural resources, 
geography, intellectual capital, and so forth. For example, 
Singapore’s Changi Airport has emerged as the Asia-Pacific 
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hub for airlines primarily due to its location aided by en-
trepreneurial spirit and government support. India, which 
is home to more than a billion people, half of whom are 
under 25 years of age, produces several million university 
graduates every year, most of whom speak English and a 
considerable number who specialize in Science, Engineer-
ing, and Technology (SET). In contrast, a majority of the 
western countries have ageing populations and suffer from 
skill shortages in SET. It is no wonder Indian workers are 
in demand worldwide for their skills. The difference in time 
zones across the world is another advantage of outsourcing 
and off-shoring. For example, most of the Indian call cen-
ter operations take place at night time to cater to day time 
customer service in the United States.

The comparative advantages between nations and firms 
keep changing depending on circumstances and accord-
ingly, they need to pursue their economic interests. For 
example, the Asian Tigers, such as Singapore and Taiwan 
started as low-wage countries to attract direct foreign invest-
ment, but as their economies grew and became developed, 
they started outsourcing to other low-wage countries, such 
as China. In recent times, China has emerged as the manu-
facturing hub of the world, and India is quickly becoming 
the services hub. India is called the “electronic housekeeper 
of the world” in recognition of its dominance in informa-
tion technology (IT) and information technology enabled 
services (ITES), such as call centers.

Technology Trends 

Transformational advances in transportation, produc-
tion, information, and communication technologies have 
accelerated outsourcing in the manufacturing and service 
industries. For example, broadband internet, enormous and 
secure data storage capabilities, analytic software, collabor-
ative technologies, and so forth have revolutionized global 
information and communications enabling outsourcing and 
off-shoring in the information technology industry.

Global Pool of Creative Talent 

Creativity and innovation are the lifeblood of the knowl-
edge economy. With ageing populations and growing skill 
shortages, the western economies are increasingly depen-
dent on the global pool of knowledge workers. According to 
Florida (2002), creative people are highly mobile and will-
ing to relocate for the best social, cultural, and economic 
opportunities anywhere in the world. The multinational 
corporations are therefore setting up their research and 
development (R&D) centers in places such as India, China, 
Ireland, and Israel, where there is a relatively abundant sup-
ply of scientists, engineers, and technologists.

Public Sector Reforms 

In countries with liberal democracies, widespread pub-
lic-sector reforms have resulted in privatization and liberal-

ization of public services in order to strengthen accountabil-
ity for public expenditure and better returns on investments 
under competitive market conditions. These policies have 
often led to outsourcing of public services and civic ame-
nities, such as electricity, water, education, health, and 
garbage collection to private providers. The public tender 
process for these services is aimed at awarding the service 
contract to the best bidder who can provide quality service 
at the least cost.

Hyper Competition and Demanding Customers 

With increasing globalization, markets have become 
extremely volatile and competitive. Accordingly, organi-
zations are being forced to cut costs to the minimum and 
strive for the best possible returns for shareholders, fail-
ing which investors will withdraw their investment and go 
elsewhere in search of better returns. Further, consumers 
are becoming increasingly demanding and sophisticated. 
Market-savvy customers search for products and services 
that meet global standards in quality, cost, and features. 
Outsourcing is increasingly seen to be a key business strat-
egy to achieve maximum returns on investment and meet 
customer expectations.

Focus on Core Competency 

Division of labor and specialization of tasks were two of 
the key scientific principles of management that dominated 
the 20th century industrial economy. In contemporary firms, 
streamlining or standardizing business processes across the 
organization results in restructuring of the organization to 
focus on activities in which the organization has core com-
petency and outsourcing the rest.

Changing Organizational Structures 

A bureaucratic organization with traditional hierarchi-
cal boundaries between departments and functions leads to 
waste of scarce resources, such as money, time, and efforts 
with duplication, poor quality, and cost blowout. Today’s 
quickly moving and changing world calls for flexibility 
and agility. Autonomous and cross-functional teams that 
facilitate networking and cooperation between people, jobs, 
and units by becoming flatter, more flexible, and respon-
sive are therefore replacing bureaucratic structures. With 
reengineering of business processes and restructuring of 
work units, organizations are in a better position to deter-
mine which functions need to be carried out in house and 
which need to be outsourced.

types of bpO

Outsourcing can be classified based on the location 
of the outsourcing provider or vendor, that is, where the 
work is performed. It can be on-site, that is, on the client’s 
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 premises or off-site, where the vendors operate on their own 
premises. Off-site operations can be

• onshore, where the work is conducted within the same 
country as the client—for example, a vendor based in a 
regional or rural area may service a client based in a metro-
politan center by leveraging on locational advantages, such 
as lower cost of living and infrastructure;

• nearshore, where the work is performed in neighboring 
countries—for example, Canadian vendors servicing Amer-
ican clients or Eastern European countries offering low-cost 
services to Western European clients; or

• offshore, where the vendor’s work location is in a country 
that is at a considerable distance from the client—for ex-
ample, Indian and Chinese vendors servicing American and 
European clients.

In some cases, the vendor may operate both on-site and 
off-site at different stages of the project—for example, the 
information technology employees of a vendor may work 
on the client’s premises during the project-needs assessment 
and analysis stage, go away to do the coding work, and then 
come back for implementation and maintenance work.

Outsourcing may also be classified based on the breadth 
and depth of work being performed, such as

• short term vs. long term;
• single-process functions vs. multiple-processes functions;
• low value, routine transactional work vs. higher value, 

transformational strategic and knowledge-intensive work;
• process-oriented work (i.e., routine, structured, and stan-

dardized work, such as payroll processing) vs. project-
oriented work (i.e., unique and loosely defined work, such 
as R&D), and

• single vendor vs. multiple vendors (also called, multisourc-
ing) vs. integrated vendor (different suppliers managed by 
a single vendor).

Functions that are Most Outsourced

According to Srivastsava and Theodore (2006), some of 
the functions that are most outsourced are:

• Information technology (IT): Systems integration and infor-
mation systems consulting; Application development and 
support, IT training etc. In fact, IT plays such a pivotal role 
in BPO that almost all the functions covered by BPO are 
IT-enabled services (ITES).

• Customer relationship management: Back office data entry 
and processing; Customer contact services (such as com-
plaints, telemarketing, collections support).

• Finance: Tax compliance and planning, financial systems 
application support, general and financial accounting, ex-
penses processing, accounts payables and receivables, debt 
collections, financial reporting.

• Human resources: Payroll and benefits management, su-
perannuation administration, employee help desk, training, 

recruitment and selection support, human resource informa-
tion systems (HRIS), wage and salary administration.

• Operations/Logistics: Order tracking/ claims/ application/ 
payment processing

• Miscellaneous: Cleaning, Security, Catering
• Knowledge Process Outsourcing (KPO): Knowledge ser-

vices and decision support (such as customer analytics, 
claims and risk management and consultancy); Research 
and development (R&D) services (such as engineering de-
sign, content development and new product design); Other 
professional services, such as legal research, engineering, 
aviation, medical diagnostics and transcription, and clinical 
research.

risk-benefit analysis

Benefits

Cost savings. Outsourcing may result in significant cost 
savings in overheads, labor costs, production costs, and 
so forth. For example, in call center operations where em-
ployee costs are significant, Indian call center agents cost 
one tenth of their western counterparts and claim to offer 
better productivity. Outsourcing providers typically special-
ize in certain activities and can achieve cost savings through 
economies of scale. However, cost considerations need to 
be carefully weighed against long-term impact and suste-
nance of cost advantage, loss of organizational knowledge, 
and likely customer and community backlash.

Performance improvements. By focusing and special-
izing on particular activities and skills, outsourcing provid-
ers often achieve better performance standards in customer 
service quality. These are reflected in the service level 
agreements and measured by performance metrics.

Flexibility. In a quickly moving and uncertain business 
environment, flexibility is the key to manage the markets. 
By outsourcing, organizations can better manage sudden 
surges or drops in demand for their products and services, 
fix short-term problems in skills and supplies, reach the 
market with new offers faster than competitors, and cut 
expenses by not having to invest in new and costly tech-
nologies.

Focus on core activities. By outsourcing peripheral ac-
tivities, organizations can direct their precious and scarce 
resources toward activities in which they have core com-
petency to better withstand market pressures and improve 
their profit margins.

Risks

Loss of control. Organizations generally have greater 
control on internal activities. When activities are out-
sourced, the vendor exercises primary control on day-to-
day activities, and any failure on the part of the vendor will 
directly impact the client.

Potential loss of organizational learning. Innovation and 
creativity are critical in a knowledge economy. With out-
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sourcing, employees with critical skills may be lost result-
ing in adverse effects on the ability of the organization to be 
innovative. The outsourcing providers may hold the key to 
new knowledge and exploit it to their advantage.

Managing costs. In evaluating any outsourcing proposal, 
the management needs to examine the sustainability of the 
perceived cost advantages in the medium to long term. 
Short-term gains may be offset by long-term losses. Poorly 
drafted service agreements can lead to unforeseen cost 
increases during the term of the agreement. If the perfor-
mance expectations are not clearly spelled out or market 
conditions change unexpectedly, they may have serious im-
plications on cost considerations. Many costs are intangible, 
such as potential loss of organizational knowledge and are 
difficult to quantify. There are also hidden costs, such as the 
cost of managing the outsourcing arrangements, which may 
outweigh potential cost savings.

Cost of mismanagement. Outsourcing is often a major or-
ganizational change with serious implications for employee 
careers, organizational structure, and strategic capabilities. 
If mismanaged, outsourcing can cause irreparable damage 
to the future of the organization.

ManageMent OF bpO

BPO is essentially managed by the client, that is the orga-
nization that is outsourcing the work, and the vendor, that 
is the external service provider performing the outsourced 
work. The client can be the whole organization or just part 
of it (e.g., an IT department), depending what and how 
much is being outsourced. The vendor, in most cases, is an 
external organization or as in some cases, a fully or partly 
owned subsidiary of the client. For example, IBM USA 
may outsource part of its work to IBM India. The nature 
and complexity of the relationship between the client and 
the vendor depend upon the size, scope, and importance of 
the project, that is the work being outsourced. For example, 
complex forms of work, such as R&D, are knowledge in-
tensive, loosely defined, and involve multiple stakeholders 
over a longer period of time. Outsourcing of such work 
requires a more strategic and collaborative approach and a 
relationship between the client and the vendor. Therefore, 
this kind of work may only be outsourced after the vendor 
proves its credentials and trustworthiness to the client’s 
satisfaction.

To successfully manage outsourcing, the managers need 
certain skills and competencies, such as decision making in 
an uncertain environment, change management, negotiation 
and relationship building, conflict resolution, communica-
tion skills, cross-functional team management, and knowl-
edge management.

Outsourcing is a process-driven approach. Rather than 
taking a sudden and serious plunge into outsourcing, orga-
nizations fare better when making incremental progress and 
learning from experience. They need to acquaint themselves 
with the entire project life cycle starting with the strategic 

assessment of the case for and against outsourcing (for a de-
tailed description, see Power, Desouza, & Bonifazi, 2006).

building the business case

Every organization has its own unique context—the 
products and services it offers, the market environment, 
strengths, weaknesses, opportunities, and threats (SWOT), 
business strategy, and core competencies in relation to its 
competitors.

Business-Value Assessment 

This begins with categorizing core and non-core compe-
tencies. By starting with outsourcing non-core competen-
cies, organizations can minimize risks by taking an incre-
mental approach. The top management team can lead and 
champion the process with its vision and holistic outlook. 
The decision to outsource needs to be in alignment with 
evolving business strategy. For example, a high technology 
firm, such as Microsoft, may decide to focus on its core 
competency in product design and outsource the produc-
tion process to competent vendors. It may also decide to 
collaborate with its vendors in researching and developing 
new technologies.

Operational Assessment 

Mapping and assessment of process capabilities helps 
the organization identify performance metrics to test the 
competitiveness of a vendor’s proposal against internal and 
external best practices and then manage critical elements. 
While operational assessment can be a time-consuming 
process, it is a critical factor in the successful management 
of outsourcing.

Financial Assessment 

This involves the assessment of fixed and variable costs, 
direct and indirect costs, and current and future costs. Out-
sourcing may help convert fixed costs into variable costs 
allowing the flexibility to adjust with fluctuating market 
conditions. For example, by outsourcing logistics and ship-
ping, firms may reduce the fixed costs involved in the 
internal operations of the process. However, outsourcing 
involves certain hidden costs, such as managing the vendor 
contract and contingency planning as well as future costs, 
such as costs involved in terminating the contract if things 
go wrong. Financial assessment will determine whether the 
BPO contract is going to specify a fixed cost or a flexible 
fee-for-service or pay-as-you-use basis.

Risk Assessment 

Outsourcing, by its very nature, is a risky and uncertain 
proposition. During negotiations, vendors may paint a rosy 
picture of their strategic capabilities, but only experience 
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will tell whether they are true. If business conditions change 
drastically, the vendor contract may need to be thoroughly 
overhauled, which may adversely affect the pre contract 
assessment of the benefits of outsourcing. There may also 
be serious intellectual property issues that may sour the 
relationship between the client and the vendor. If the vendor 
is based in another country, legal recourse to dispute resolu-
tion may be weak and ineffective.

Other risks include operational risks, such as inade-
quately trained employees of the vendor; technological 
risks, such as data privacy and theft; and financial risks, 
such as financial viability of the vendor. Once the risks are 
assessed in terms of probability of their occurrence and the 
likely damage they may cause, the organization needs to 
decide how much risk it is willing to bear and whether it 
is worth it.

If the strategic assessment results in the green signal 
to go ahead with outsourcing, the next step is to conduct 
a thorough analysis of the needs of the functions and pro-
cesses that are likely to be outsourced and an assessment of 
the vendor’s track record against these needs.

Managing the process

Needs Assessment 

While strategic assessment refers to macro analysis of 
organizational needs, this step refers to the needs deter-
mination of specific functions and processes. This clearly 
sets the expectations of the client and the boundaries of the 
outsourcing project under consideration. It also involves 
studying the interdependencies between the processes. For 
example, if call center operations are being considered for 
outsourcing, one needs to map the entire customer relation-
ship management (CRM) function.

It may be that servicing of existing customers is being 
outsourced because it involves standardized and well-tested 
transactional processes but not the management of new or 
potential customers which requires organization-specific 
higher level skills, competencies, and knowledge. The out-
sourced processes also need to have clearly defined key 
performance indicators (KPIs) against which the vendor’s 
performance is to be evaluated. Further, needs analysis 
should consider industry benchmarks and best practices.

The needs analysis should result in a detailed statement 
of work (SOW), that is, the scope of the project, details 
of the work assignment, and roles and responsibilities of 
both the client and the vendor. The SOW is incorporated 
into request for proposals (RFP) specifying the sourcing 
requirements, the profile of an ideal vendor, and process 
and quality issues.

Vendor Assessment 

Outsourcing results in blurring the boundaries of an 
organization and a new relationship. Selecting a vendor is 
a crucial step in minimizing risks. Outsourcing of mission-

critical projects, particularly with an off-shored vendor or 
multiple vendors, is even more complex and crucial. Ven-
dors come in all shapes and sizes. Some are best of breed, 
in terms of domain knowledge and expertise, backed up by 
world-class infrastructure and quality accreditation. Others 
are fly-by-night operators with questionable credentials.

A comprehensive and well-documented statement of 
work (SOW) can enhance the effectiveness of filtering 
and sifting vendors who respond to requests for proposals 
(RFP). An examination of the vendor’s current customers, 
business portfolio, and customer references is the crux of 
the evaluation process. The vendor ideally needs to have an 
established reputation of successfully handling the business 
functions and processes under consideration with similar 
organizations and industry. Also, the vendor’s customers 
need to vouch for the vendor’s commitment to quality, 
work ethic, timeliness, and cost effectiveness. The vendor 
needs to strictly adhere to statutory regulations, such as 
data privacy and labor laws. A good track record in the 
protection of intellectual property and disaster management 
procedures is also essential.

Negotiation & Contract Management 

Good negotiation leads to a well-documented contract, 
normally referred to as a Service Level Agreement (SLA). 
To negotiate well, one needs to have a thorough understand-
ing of one’s own requirements. The negotiating team should 
be competent enough to understand the dynamics of the 
negotiation process to ensure that all the key requirements, 
measurement mechanisms, and contingency provisions are 
unambiguously spelled out in the contract in a time-bound 
fashion. An appropriate due diligence process needs to be 
performed before signing the contract to make sure that the 
vendor has the financial, intellectual, and infrastructural 
capability and competence to honor the deal. Documenta-
tion of minutes of negotiation meetings and undertakings 
is very crucial.

Finally, it needs to be remembered that the contract is 
just one aspect of the outsourcing relationship and what 
is equally important is trust, honesty, and mutual respect 
throughout the life of the contract. No contract is perfect 
and both parties need to be pragmatic and flexible to ac-
count for changing business conditions.

Project and Relationship Management 

Once the project is underway, the vendor will start tak-
ing control of the outsourced functions and processes in a 
phased and timely manner. During the transition process, 
the employees of the client need to train and transfer the 
knowledge to the vendor’s employees by offering the neces-
sary cooperation and support. This process may become po-
litical and hostile if the client’s employees are apprehensive 
of losing their jobs, power, and control after the transition; 
therefore, the management team needs to handle this issue 
sensitively, honestly and transparently, failing which the 
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transition may stall for no fault of the vendor. Some amount 
of chaos, confusion, and frustration is common during this 
stage, but if both parties are sincere in their efforts and in-
tention, things will become normal over time.

The project will proceed smoothly when everybody in-
volved is clear about his or her roles and responsibilities 
and communicates regularly with each other. When virtual, 
international teams are involved in the project, management 
of diversity, in terms of cross-cultural awareness and empa-
thy, becomes crucial. Differences in organizational cultures 
also need to be handled carefully. Regular and comprehen-
sive documentation of project team deliberations is very 
helpful for the smooth functioning and achievement of the 
goals. When things go wrong, contingency plans need to be 
in place to ensure continuity and disaster recovery. Project 
managers from both sides play a crucial role in leading by 
example in the resolution of disputes, be it time or budget 
management or interpersonal differences. They also need to 
ensure the availability of resources, including time, money, 
and personnel necessary to undertake the project. Regular 
project reviews are necessary to take corrective action dur-
ing the life of the project.

No relationship is rock solid. Differences are bound 
to occur and things are bound to go wrong, sometimes 
seriously. For example, terrorism is a global threat which 
can inflict fatal damage to people and infrastructure. A 
bomb explosion in India may affect banking and finance 
operations in the United States. While neither the client 
nor the vendor can envisage all potential problems, if the 
relationship is strong and enduring, the future of the project 
is secure. With changing business conditions and shifting 
regulatory requirements, the contract may need to be rene-
gotiated, which is quite common. Sometimes, the situation 
may deteriorate to an extent where separation may become 
inevitable in which case a viable exit strategy needs to be 
part of any sound outsourcing contract.

Future directiOns OF bpO

According to Gartner, organizations increasingly prefer 
single suppliers that deliver integrated solutions rather than 
piecemeal suppliers. Clients also prefer to deepen their 
relationship with vendors through an incremental approach 
rather than awarding big contracts at the initial stage of a 
new relationship. In keeping with these trends, BPO ven-
dors are consolidating their operations through mergers and 
acquisitions. This means that exit strategy becomes even 
more important in contract terms and conditions. Further, 
internet- and Web-enabled technologies will play a bigger 
role in BPO operations.

With explosive growth in off-shoring of BPO to countries 
such as India, new problems are emerging. Even though In-
dia produces millions of new graduates every year, many of 
them do not have the right skills, and those who have them 
change jobs too frequently pushing employee turnover to 
unacceptably high levels. Their wages are also going up 

which may in the long run upset the cost advantages. With 
the major offshore BPO providers increasingly setting up 
operations onshore and nearshore, outsourcing is becoming 
more and more global. This may blunt the criticism often 
leveled against outsourcing that it leads to job losses in 
developed countries.

to bpO or not to bpO?

While there is overwhelming evidence of widespread 
outsourcing across a wide range of industries, there is also 
a considerable rate of failure with BPO projects. One of 
the well-known cases of failure is the Australian federal 
government’s IT infrastructure outsourcing in late 1990s 
which failed badly to realize the cost savings envisaged. A 
review suggested that the government was overly optimistic 
of the benefits of outsourcing and significantly downplayed 
the associated risks of outsourcing large-scale projects. In 
many cases, clients have pulled back from outsourcing and 
brought the operations back in house, called insourcing or 
backsourcing. There is also considerable consumer resent-
ment and employee trade union opposition to outsourcing 
which cannot be brushed aside by corporations with corpo-
rate social responsibility.

That said, outsourcing is a logical extension of division 
of labor and specialization, the key scientific principles 
of management that shaped the 20th century economy. 
Globalization and technological breakthroughs have fun-
damentally changed the way we work, and outsourcing is 
a key business strategy that harnesses the potential of the 
new business environment. Outsourcing and off-shoring are 
the key elements of the third-generation business model, 
after global exports and production. Businesses that provide 
BPO services have become a new phenomenon and can 
offer strategic and competitive advantages apart from cost 
savings. This is reflected in the fact that BPO has grown 
well beyond low level, transactional services to knowledge-
intensive, core transformational services that encompass a 
wide range of professional occupations, such as engineer-
ing, medical, legal, and accounting.

Today, any organization, be it private or public, large or 
small, that strives to remain competitive and offer better 
services, needs to take a serious look at outsourcing. BPO is 
here to stay and grow. The question that every organization 
needs to ask is, “is it relevant and beneficial for our custom-
ers and other stakeholders; if so, why and how”?
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place and space strategies  
fOr 21st century OrganizatiOns

clive hOlthaM

City University, London

For many modern organizations, their work processes 
are increasingly concerned with the sharing and cre-
ation of knowledge rather than the production and 

distribution of physical goods. This chapter is concerned 
with excellence in the design of physical spaces for such 
knowledge work. It draws on good practices from around 
the world.

It needs to be emphasized that the concern here is not 
primarily with architectural design, although architecture 
and architects clearly perform a crucial role in shaping the 
effectiveness or otherwise of modern office space. Concern 
is much more about ensuring that the design of every aspect 
of the work space, of which the physical building is one im-
portant dimension, contributes strongly to successful work 
processes going on within that building.

At the start of the 20th century, one single new office 
building provided an inspiration for much of new design 
thinking about offices—the Larkin Building in Buffalo, 
New York. Designed by Frank Lloyd Wright, it influenced 
countless others for decades. Yet the building itself no 
longer exists. It was gradually run down, the company 
who owned it went through hard times, and after a period 
where it was used for bring-and-buy sales, it was eventually 
demolished only half of a century after being built. This 
demolition was a tragic loss for the architectural historian 
and for those of us concerned with preserving the symbols 
of the modern era. But it also symbolized the reality that 
the needs of users of office space had moved on, and Frank 
Lloyd Wright himself was unsentimental about the fate of 
the building given its decline and fall from the originally 
designed purpose.

For many years, particularly since the end of the World 
War II, there has been a constant stream of predictions 
about what the office of the 21st century would look like. 
In his 1936 film Modern Times, Charlie Chaplain envis-
aged a steeper form of hierarchy and control, reinforced by 
obtrusive control methods, for example, video surveillance. 
In 1948, George Orwell similarly envisaged an environment 
of extreme control in 1984. Many of these predictions have 
come true. There is routine detailed monitoring of call cen-
ter workers, for example, to a degree undreamt of in 1948.

The term office is actually a rather loose one. It has three 
somewhat distinct meanings:

a. a place of largely solitary work, similar to a study, often a 
room within a domestic house

b. a location for clerical workers ancillary to a production or op-
erational function (e.g., back office in an investment bank)

c. in a services company, the main place of business itself

d. Since the 1980’s a fourth meaning has emerged:

e. a virtual office—although the workers are not physically 
colocated, it provides the equivalent of a physical office 
through use of outsourced physical facilities and intensive 
application of electronic media

space design

The design of office buildings to win architectural com-
petitions can be done only through successful architects 
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and architecture. It is top-down design. But the design of 
 effective office space to support successful knowledge work 
can be achieved only through the actions of those who work 
within the building—it is much more about bottom-up de-
sign including the accumulation of many small actions and 
behaviors by the knowledge workers themselves.

Successful knowledge work can take place without any 
building at all, as when poets, writers, and composers are 
inspired by a walk along a lake, up a mountain or through 
countryside. Successful knowledge work spaces can be 
carved out of the most apparently unpromising physical 
structures. In one well-known case study, the U.K. Post 
Office converted a condemned temporary building into 
one of the most exciting innovation centers in the country. 
Many inventions and artistic inspirations have taken place 
in garden sheds.

The topic of office of the 21st century affects a wide 
variety of those involved in design:

• information technology
• property development
• facilities management
• knowledge management
• virtual work
• architecture
• users of the office

So when it comes to the question of design of space for 
knowledge work, this is a topic not simply of concern to 
the professional designer, to the property developer or the 
facilities manager. It is a topic of direct concern to all those 
of us who do or may work within those spaces. All work-
ers help shape the effective knowledge work space by their 
daily actions, and all can contribute to designing even more 
effective spaces for the 21st century.

It should be noted that this newly emerging concern with 
designing physical space for effective knowledge work is 
a matter of international concern. There are studies taking 
place all over the world into this, not least in the United 
States, the United Kingdom, Germany, France, Italy, and 
Sweden. This entry draws on this leading-edge international 
good practice.

gOOd design

Some people commissioning new spaces for office work are 
anxious to spend money on beautiful objects, furniture, and 
equipment. But design of effective spaces for knowledge 
work is rarely concerned with who makes the physical ob-
jects that appear within the building or with how expensive 
they are. Effective knowledge spaces have to work for the 
particular people who are employed there. Much can be 
done with imaginative use of day-to-day objects as opposed 
to those from famous designers.

Good design is concerned with the question of being fit 
for purpose. One of the reasons why there is dissatisfac-

tion of employees with their work spaces can be that too 
much attention and money has been devoted to the design 
of the physical building, and too little attention and money 
has gone into the fitting out and what might be called the 
exploitation of the physical space.

KnOwledge wOrK

When Frank Lloyd Wright was putting up the Larkin Build-
ing a century ago, the work in it was primarily concerned 
with processing mail-order correspondence. This type of 
work can be called information work. Millions of people 
have information work at the core of their jobs, and almost 
all workers need to carry out information tasks such as 
dealing with e-mail as one part of their jobs. But the focus 
here is on the parallel type of work: knowledge work. This 
is where much of the competitive advantage of nations will 
arise in the 21st century, from its ability in particular to cre-
ate and share knowledge.

Just as all workers carry out information work for at 
least part of the day, so too do all workers carry out knowl-
edge work for at least part of the day. One of the major 
limitations of the decreasingly used terms blue-collar work 
and white-collar work was the very idea that blue-collar 
workers used their physical skills and capabilities, while 
white-collar workers by contrast used their mental skills. 
Today every single worker would be recognized as being 
important sources of knowledge and with the potential for 
creativity. In one famous example, the service engineers of 
a photocopier company had far more knowledge about the 
company’s products and customers than did the engineers 
and the sales force respectively.

So it is possible to talk about knowledge work and in-
formation work but be reluctant to talk about information 
workers and knowledge workers. Most workers carry out a 
range of types of information and knowledge work, though 
of course some are much more heavily engaged at one or 
other end of the spectrum.

diversity

Frank Lloyd Wright created the Larkin Building at the very 
time when scientific management was becoming popular 
in the United States. This was concerned with detailed 
measurement of work activities and with devising the “one 
right way” of work organization to carry out that work most 
efficiently. Wright did consciously or subconsciously rein-
force standardized approaches to work through his design 
of desks and work spaces. Scientific management may even 
today be sometimes an appropriate approach for completely 
routinized work. But today this mechanistic approach to 
work design has generally been rejected.

It is particularly inappropriate for work that is primarily 
knowledge based. One very clear message, which comes 
through both from case studies and from the wider research 
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carried out into knowledge work, is that workers do have a 
wide range of approaches to such work. There is diversity 
between individuals—one prefers quiet and another prefers 
noise. There is even diversity for any individual—he or she 
may prefer a noisy environment for one type of work and a 
quiet environment for another type of work.

Any work environment that is completely standardized 
runs the risk of being inappropriate for some workers all of 
the time and for all of the workers some of the time.

Flexibility

The nature of work changes over time, and well-designed 
work spaces may have ensured flexibility at three levels:

a. ability to reconfigure a space very fast for short-term pur-
poses

b. ability to change the fundamental layout in the medium 
term

c. ability to change the use of the whole building in the long 
term

specialist space and Facilities

There are inevitable economic and practical pressures on 
both property developers and the corporate occupiers of 
major office spaces to develop generic standardized office 
shells that permit internal flexibility. One problem with this 
is that the practicalities of the generic can be obstacles to 
the achievement of the specific. It is particularly striking at 
how meeting rooms, for example, appear to be almost an 
afterthought in the design of offices, when in reality enor-
mous amounts of time and energy are spent in those rooms. 
Similar considerations apply to library or resource areas and 
in some organizations to storage.

unlOcKing KnOwledge

The most valuable type of knowledge is that which is locked 
up in people’s brains—tacit knowledge. The workplace or 
office should now become a vital ingredient, in the process-
ing not so much of low-level information but of unlocking 
and sharing that tacit knowledge. This has been understood 
within the design industry itself, often rather theatrically at 
the moment through pinball machines and wacky furniture. 
But the underlying message that many of the eccentric 
environments have absolutely understood is the need for 
diversity of spaces for knowledge work.

Group creativity needs its own spaces rather than taking 
over the whole space. These spaces do not so much need 
to be comfortable, but they need to be fit for purpose. One 
of the most impressive innovation centers in the United 
Kingdom is that created by Royal Mail at their management 

development center in Rugby. This is aimed specifically 
at group work. The overall environment, somewhat along 
the lines of a museum or even an art gallery, is aimed at 
unfreezing the conventional mind-sets that visitors bring 
with them—it offers challenging visions of the near fu-
ture. There are then a series of specially designed meeting 
spaces. All of them have wall-to-ceiling whiteboards. Two 
have full laptop support including brainstorming software 
that is geared to anonymous and instant sharing of ideas 
and preferences within a group. The meeting spaces are 
oval in shape to symbolize the attack on straight-line think-
ing. They have impressively wide, curved doors that can be 
closed to create focus and intimacy or opened so that the 
activities can become part of the wider environment.

Some researchers have advocated the primary school 
as one of the key metaphors for spaces for management 
learning in the 20th century. One of the Royal Mail meeting 
spaces is set up exactly like a primary school classroom and 
is used particularly when visitors first arrive as another vital 
part of the unfreezing process. It is a far cry from the typical 
bland and uninspiring corporate meeting room, which al-
most seems to be deliberately geared to ritualistic meetings 
dominated by one-way presentations.

cOntrOversies

There is not a universal consensus over the meaning of good 
design in this area. There are several controversial areas:

a. Do 21st-century organizations need cellular offices?

b. Should they have a “clear desk” policy?

c. Should they altogether banish smokers from the office 
precinct?

There are certainly no absolutes in this area of work 
space design—what is right for a health center may be 
wrong for an advertising agency and vice versa, and what 
is right for one advertising agency may be wholly inap-
propriate for another. It is important that the work space 
be designed to support the culture that the organization 
seeks to achieve, particularly at times of organizational and 
cultural change.

It is important to be extremely cautious about fashions 
in workplace design. There is little doubt, for example, that 
some types of knowledge work are performed much better 
in enclosed offices than in open-plan space. So a strong 
commitment to removing enclosed office space can be 
counterproductive. One of the benefits of diversity is that it 
can often contribute to flexibility.

The human and political factor is also close to the sur-
face in the real world, so it is common to find those who 
neither need nor can justify an enclosed office, demanding 
one of grounds of status, for example.

According to environmental psychologist Becker the 
control of information is the essence of privacy is the control 
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of information flow (Becker, 2007). In their seminal review, 
Stone and Luchetti (1985) called privacy versus participation 
and independence versus inclusion office design quagmires 
and argued that, while compromise cannot resolve the ten-
sions between these needs, multiple activity settings can.

Instead of an office design that assigns a workplace to 
one person, Stone and Luchetti (1985) proposed a work-
place that offers a variety of activity settings—each of 
which supports a limited range of activities rather than 
trying to meet all of a person’s privacy needs. These spe-
cialized settings are conceived as spanning the variety of at 
times contradictory office worker requirements. For exam-
ple, some tasks people require inclusion and participation 
while others necessitate quiet and solitude. 

Activity settings might include private offices with doors 
to serve as “home bases,” bullpen areas with rearrangeable 
tables for shared work, and quiet spaces or library areas 
where people can reserve tables to spread out on, lounge 
chairs for reading, or secluded corners for concentrated 
thinking.

Space for “courts” or shared-activity areas could be found 
by limiting the “caves” or “home bases” to very small areas 
with just enough space to write, make phone calls, and store 
personal files. Creating the full range of settings would re-
quire various combinations of permanent and movable walls 
and freestanding and systems furniture arranged to form 
private offices, open-plan environments, and bullpens.

stiMulus tO creativity

A creative environment, whether outdoors or indoors, will 
tend to contain a variety of stimuli to thought, whether at a 
personal level, or to stimulate interaction between a group. 
It is also important to design workplaces where the stimulus 
is totally absent in order to encourage convergent thinking 
through focus and concentration.

the wOrK space is  
three diMensiOnal

It is striking to observe the increasing importance being 
placed on walls as a fundamental asset in the modern office. 
In Orange’s London Imaginarium, almost every piece of wall 
space was covered with whiteboards, TV monitors, and even 
a pillar that visitors are encouraged to sign. At the Royal 
Mail Innovation Lab, the whole of some meeting room walls 
are covered in whiteboard material. An unexpected role 
model for wall space is the modern primary school—packed 
with information and examples of student work.

paperless OFFice

The dream of the paperless office has been fuelled by at 
least two different perspectives. The first is a possibly tran-

sitional phase whereby existing paper-based materials are 
scanned into an electronic format. This format may be

a. wholly image based, as in a photocopy whereby the viewer 
sees a facsimile of the page on screen; or

b. wholly text based, where the image has been translated via 
optical character recognition into a text document.

A combination of the two is also possible, which is the 
area of document management and a whole variety of soft-
ware tools are available to manage the scanned databases.

The second perspective of the paperless office is very 
different. In this perspective, paper documents are never 
produced in the first place, whether external or internal. 
Under this perspective, the office world is end-to-end, fully 
digital. Small amounts of scanning may still be needed 
for a handful of external sources, but the emphasis here is 
wholesale redesign of business processes to take advantage 
of the digital formats. A very clear example is in col-
laborative engineering such as for the Boeing 777 design 
whereby work is organized around shared design databases 
and shared design tools.

drivers OF OFFice design

The offices of the first half of the 20th century were domi-
nated by cellular design. Many office workers and par-
ticularly managers had individual offices. With the postwar 
boom in high-rise offices, open plan became dominant. Out-
side metropolitan centers, most offices have reverted to low 
rise, but the open-plan pattern still dominates, albeit that 
there are now much more better designed public areas, caf-
eterias, atriums, and so forth. The most significant changes 
in the modern office are in the supporting and largely in-
visible technological infrastructure. There will be much 
more scientific control of temperature and humidity than 
50 years ago. Security devices tend to be more visible and 
more effective. There are massive demands for telephone, 
computer, and video networking infrastructures. One of 
Professor Parkinson’s laws was to distrust the prestigious 
head office, and although there remain many ostentatious 
head offices, there are fortunately today plenty of examples 
of a more muted approach.

Improvements in physical design can undoubtedly im-
prove performance where other elements of the sociotechni-
cal system are in balance. But it is noteworthy how in the 
United Kingdom and other countries, office workers feel 
subject to greater stress than ever before, and managers in 
particular are actually working longer hours than 20 years 
ago. The redesign of the physical office, therefore, has to be 
considered against the actual problems faced. If stress due 
to the pace of work is a serious problem, and information 
overload is increasingly prevalent, serious consideration 
needs to be given to redesigning the office to address these 
contemporary problems. Too often both the specifiers and 
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designers of modern offices appear to be addressing varia-
tions on yesterday’s themes such as the need for flexibility 
in internal layout when there have already been very signifi-
cant changes in structural and personal flexibility, perhaps 
to an extent not even envisaged in the more hierarchical 
1950s and 1960s.

A senior executive in an ultramodern prestige office was 
quoted as saying that it was impossible to do knowledge 
work in the office, so it has to be done at home. Cases such 
as this should provoke some revisiting of the assumptions 
behind conventional wisdoms in office design.

There are undoubtedly clear examples where a revised 
office layout can brilliantly complement progressive man-
agement thinking—for example, the abolition of cellular of-
fices right up to the very top level at Oticon in Copenhagen 
and at Thomas Miller in the City of London. In these cases, 
the office moves were the final part of a major systemic 
change—flattened organizations.

the OFFice within a systeM

The office can be seen as a physical entity (a building), 
as part of the organizational structure, as an information 
processing environment or as a congregation of people. It 
is, ultimately, a system and in fact a complex system. This 
makes it appropriate to use a systems approach in analyz-
ing the office of particular relevance in the sociotechnical 
systems approach. This envisages business systems as hav-
ing four main dimensions, summarized by Emery and Trist 
(1960) as task, technology, structure, and people. These 
dimensions constantly interact with one another. One can 
rarely be changed without altering the other. For the office 
of the future, the following need to be considered:

a. Task. In particular key business drivers—flexibility, speed 
of response, management of expertise and knowledge, in-
creasing creativity, and virtuality

b. Technology. The physical building, the information technol-
ogy, and the internal furnishings and fittings

c. Structure. The formal and informal organizational struc-
ture

d. People. Their individual and collective values, skills, as-
sumptions, and so forth

e. In analyzing the nonachievement of some of the dreams 
of the office of the future, a great deal of the blame comes 
down to naive beliefs that there actually is a direct link be-
tween changes in technology and the achievement of task 
goals. A new office format is in itself expected to improve 
productivity and creativity. But in practice, changes in only 
the technology are unlikely to have any direct impact on 
task performance. This is because if organizational struc-
ture and people aspects remain unchanged, the main causes 
of improvement—new business processes—are unlikely to 
be implemented.

Knowledge of technology throughout history suggests 
that simply because an improvement is theoretically pos-
sible via technology does not mean that it will happen 
effectively or at all. This is very marked indeed in the area 
of the office.

the Future

It can be established that the physical office of today, despite 
the imaginative efforts of modern architects, is generally 
based on a model of work that although postbureaucratic, 
is essentially preoffice automation. The physical office of 
today technically integrates leading-edge communications 
and data storage technologies. But it has almost completely 
failed to address the growing bundle of problems that are 
arising from flattened organizations, greater number of 
mobile workers, and the fast growing nightmares of infor-
mation overload and time-based stress.

There are at least seven core functions of the modern 
office:

a. formal meeting place with colleagues and business associ-
ates

b. base for mobile and remote workers

c. base for static workers

d. base for information intensive work processes

e. base for knowledge intensive work process

f. creating opportunities for serendipitous human-to-human 
contact, and hence stimulating creativity and innovation

g. a symbol of the organization to both external and internal 
worlds

The classic rationale for having offices at all relate to (a), 
(c), (d), and (g). It can be observed that considerable effort 
has been taken in the most progressive offices to take on 
board (b) and (f). However, many offices, even ultramodern 
ones, have still not fully grasped all six of these. Concerns 
particularly relate to the lack of awareness of (e)—knowl-
edge intensive tasks—and of the rapidly changing set of 
problems surrounding (d)—information intensive tasks.

The most progressive design of the physical office is 
literally only a shell. The simple sociotechnical systems 
model that this physical and technological shell is entwined 
with tasks that are often rapidly changing; with organiza-
tional structures, formal and informal, that are increasingly 
fluid and involve many external partners; and with people, 
whose needs are also changing and extending, and many 
of whom are increasingly stressed as a result of their office 
work.

The 1960’s office theory was to create flexibility through 
physical layout, and this remains a strong influence. The 
very concept of flexibility has greatly extended since then 
to include remote working and external partners, but office 
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design has often not kept pace with this. Surprisingly little 
attention has been given to the fundamental and worsening 
problem of human stress in the modern office. In particular, 
it can be doubted that much modern office design is reduc-
ing stress—a suspicion in fact is that such stress may well 
be made worse, even by designs that appear admirable in 
outward form and intention.

The very idea of the physical office is subject to almost 
continual critique by futurists. Many of these are writers 
and consultants whose personal style is often highly mobile 
and highly individualistic. So it is perhaps not surprising 
that they fail to engage with the needs of typical businesses 
and the average information/knowledge worker. There re-
mains a strong humanistic need for face-to-face contact on 
both a structured and unstructured basis. The physical office 
can score well on both these counts. To adapt Mark Twain, 
reports of the death of the physical office are greatly exag-
gerated. It can be expected to see much more virtual and 
remote work over the next 20 years. This may make central 
offices smaller. It will also reinforce the need for some form 
of central physical offices, but the configuration of these of-
fices may need to have some very different emphases in this 
more virtual and fluid world of the 21st century.

rOle MOdel OF great  
design OF wOrK space

Although there appear to be new trends in working patterns 
and in their implications for office work, some research has 
looked at the past as well as the present. In a context where 
so much corporate office space is unfit for the purpose of 
knowledge work, historic examples can still be used as 
excellent role models. These spaces understood the need 
for diversity to take account of the many different types 
of knowledge work. The best role model of all is very far 
from a glitzy big city office. It is in the medieval monastery. 
The monastic orders learned over long periods how monks 
worked most effectively as knowledge workers and pretty 
much perfected the design of monasteries to support this.

They may not have had floor-to-ceiling whiteboards or 
pinball machines, but the monastery had superb and surpris-
ingly democratic meeting facilities in their chapter houses. 
They had designated areas for reading, writing, listening, 
and private reflection. They had open air in the countryside 
for one particular type of reflection. And they had their own 
particular invention—the all weather cloister. Not only did 
this allow for both semipublic reflection and study (in the 
often now disappeared study carrels). It was also a place 
for conversation and accidental meeting: both still vital 
ingredients today in the sharing of knowledge.

Unfortunately, the monastic lifestyle has particular 
 implications that do not always chime with 21st-century 
mind-sets. But it is a powerful metaphor for the office of 
the 21st century. Knowledge work is human work and is 
best carried out in humane surroundings that enable diver-

sity and in particular both private reflection and intensive 
group work.

third spaces

This type of space was first articulated by sociologist 
 Oldenburg (1989). He suggested that for a modern complex 
society the “third space” is vital, in between the first space 
of home and the second space of work. The subtitle—Cafes, 
Coffee Shops, Community Centers, Beauty Parlors, General 
Stores, Bars, Hangouts, and How They Get You Through the 
Day—of his book is a clear indicator of what he means by 
a third space. In practice, this idea has been most strongly 
drawn upon for rethinking the workplace, so it has turned 
out to be as important for business as much as for social 
purposes.

One building that has been conceived around third 
space and knowledge management is the British Airways 
Headquarters, Waterside. Almost everywhere has an infor-
mal corner for the accidental or even deliberate informal 
 meeting.

One of the best known modern offices is that of Oticon, 
the Copenhagen-based hearing aid manufacturer. Its head-
quarters, located in a refurbished Tuborg brewery building, 
welcomes employees with a marble pillar engraved with 
the company slogan “Think the Unthinkable.” The Oticon 
office is a monument to creativity, as well as to team work-
ing and flexibility. Every detail has been designed to further 
these aims. There are no desks, just standardized PCs on 
tables. Once again, staff have caddies but tend to work in 
project groups for several months at a time, not hotdesking. 
Immense care has gone into designing the coffee areas to 
encourage conversation—even the staircases are extrawide 
to encourage people to stop and chat there. Despite the 
ruthless elimination of paper and total electronic storage 
of documents, there is also a fundamental belief in talking 
to people—e-mail is discouraged, for example, in favor of 
oral discussion.

In the United States, advertising agency Chiat Day 
 created a famous experiment in Venice, California with 
an extremely technology driven approach to the Creative 
Office. However, in 1998, Chiat Day announced that they 
were, in the light of experience, reining back on their ex-
treme design.

cOMpanies withOut OFFices?

There are some excellent examples of companies that now 
exist without any of their own central offices at all. Catalyst 
400 is a U.K. reseller of IBM midrange computers. When 
it was set up in the early 1990s, a conscious decision was 
made to start without an office. This helped significantly re-
duce overheads. It gave greater flexibility. It has also proved 
to be a symbol and a marketing tool in itself.
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This is only possible through use of exceptionally well 
thought through modern technology. It is perhaps not an 
accident that Catalyst uses the services of an innovative ser-
viced office provider, the Virtual Office Company. Founder 
Richard Nissen has been driven by a vision of how his 
own physical services based in an extremely tangible loca-
tion—211 Piccadilly—can support truly remote, mobile, 
and flexible working. Nissen’s company not only enables 
firms like Catalyst to appear to have their own switchboard 
and secretarial services but also has sophisticated methods 
of redirecting faxes, voice mails, and so forth to their in-
tended recipients.

Catalyst, as with many sales organizations, wants its 
sales force to spend time mostly with customers and these 
staff would in any case be very mobile. When there is a 
need for internal meetings, these are held at centrally lo-
cated rented hotel meeting rooms. Where a client wants to 
visit, the meeting is held at an IBM office. The rest of the 
time staff will work from home or in their cars.

What is noticeable here is that although Catalyst defi-
nitely does not have offices of its own, it remains dependent 
on other people having offices—its service provider, its 
customers, its hotels, its main supplier, and in particular, 
its staff’s home offices. Even the company without offices 
of its own still depends on offices—it is just that these are 
of a much greater variety than under the conventional head 
office model.

the design prOcess

In reviewing the design process, several points need to 
be emphasized. First, there needs to be concern with how 
spaces for knowledge work are designed rather than with 
the physical architecture of the building itself. It is naturally 
also important to be concerned with how effectively those 
spaces support knowledge work including the design of the 
interior layout, furniture, and work processes; again, issues 
that go far beyond the formal building architecture.

There are many examples of modern offices that are 
striking, beautiful buildings. This visual aspect of design 
may well contribute to the success of the work that goes 
on inside those spaces, but this does not emphasize the 
need for world-class architecture. Excellence in design of 
work spaces can take place even in the most unpromising 
physical environments. The first version of the Royal Mail’s 
Innovation Laboratory was constructed inside a condemned 
portable building. The HHCL advertising agency offices are 
inside an unprepossessing, prewar London office building 
and Circus Space learning center is in a converted Victorian 
electricity works.

What clearly comes through is that the most effective 
buildings for knowledge work do not end that way by ac-
cident. They tend to be very consciously designed, and the 
most crucial influence on that design is not, perhaps surpris-
ingly, the architect. The key influence comes from the client 

commissioning the work, who turns out to have a concept 
of some special factor that is needed in the work space in 
order to unlock the creation and sharing of knowledge. Of 
course, architects place an equally vital role in converting 
that concept into viable physical space, but in each case, one 
or more senior managers provided the leadership from the 
client side necessary to unlock the design puzzle of creating 
space for effective knowledge work.

The spaces studied in literature of successful offices 
all arose out of a particular context—of business driv-
ers, of current building assets, and of financial and human 
resources. Their excellence in terms of design relates to 
meeting the needs of an organization for knowledge work 
within such a particular context.

Writings on great architecture may well make little or 
no reference as to whether the building was actually fit for 
purpose. One famous building that has won architectural 
awards and acclaim is said by a senior executive to have 
never really been suitable for the knowledge work that was 
supposed to go on inside it. The executive argued that this 
was because the architect took almost no interest in the 
underlying work processes, and he and the sponsors were 
more concerned with using the building as a vehicle for 
making a statement.

Fit FOr purpOse

When writing about great design, it is important to be cru-
cially concerned with fitness for purpose. But it does not 
mean that the actual physical designs could or should be 
replicated in other organizations. Many of the individual 
components in excellent work spaces can and possibly 
should be replicated, but the important thing is not the vi-
sual look of the work space, but rather the design process 
that ensures that what is implemented actually meets the 
needs of that particular context.

It may be that a successful design for a particular organi-
zation does have some longevity, but this is more a feature 
of how it continues to meet the changing context rather than 
because it is in some permanent sense a good design.

A key issue in being fit for purpose is that the design is 
achievable within the finances available. The first version 
of the Royal Mail Innovation Lab was a pilot project on 
very limited resources. The Bromley-by-Bow center is a 
public/voluntary project where resources were never easy to 
find, and Circus Space was for some time an idea in search 
of resources. So what is impressive about such examples 
and what makes them good design is precisely their ability 
to achieve a great deal within very finite resources. It can 
sometimes be queried, when looking at extremely expen-
sive work spaces constructed by large corporations, whether 
there was in fact too much money spent on the structure and 
expensive internal ornament (perhaps as a symbol of suc-
cess) when greater value and more effective design could 
have been achieved internally through more thoughtful 
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ways of leveraging the knowledge of the workforce inside 
those symbols.

The lessons of a good design process are much easier 
and, indeed, necessary to replicate. For this reason, it is 
important to pay particular attention to the design process. 
Some factors constantly recur. The well-informed client, 
already mentioned, is particularly crucial. The willingness 
constantly to question underlying assumptions throughout 
the design process is also important, and in this regard, the 
role of consultation is vital. A signature architect may well 
be completely uninterested in the views of the people who 
are going to have to work inside the building. A designer 
of work spaces cannot afford to be so aloof. This does not 
mean that the design process is simply one large focus 
group because there are often key trade-offs to be made 
due to resource constraints, and particularly where part of 
the aim of a new work space is as one part of a change in 
organizational culture. But even in the latter case, it still 
makes sense to consult with those who are going to work in 
the work space, not least because they know far more about 
how knowledge is created and shared in their organization 
than any external designer.

Consultation means allowing the central client and de-
signer assumptions to be challenged in the light of actual 
experiences on the ground. It also enables some of the 
more difficult aspects of change management to be articu-
lated from the client point of view. If an organization has 
been, for example, insufficiently creative, it is not enough 
to decide from on high to move to new ways of working 
and then suddenly impose them through the vehicle of a 
new building. This tactic is particularly unlikely to work 
in areas where most knowledge is directly created through 
the employees. The move to the new building can be only 
one part of a wider program of cultural change, and the 
consultation process needs to involve management being 
willing to address their concerns and objectives as managers 
directly with staff.

From examining numerous case studies of the design 
of work spaces for knowledge work, it is clear that all too 
often the distinct needs of knowledge work are not actually 
taken into account at all in the planning of work space. It 
is possible to caricature a dysfunctional work space design 
process as follows:

a. An organization outgrows its existing work space or is 
forced to move for some other reason.

b. The senior management decides on a new or refurbished 
building and prepares a business plan for the move includ-
ing statistics on likely future office space requirements and 
on other types of space need in the building. There is no 
significant staff input into the business plan.

c. They hire an architect to develop the plans, who eventu-
ally produces a master plan for the building. This striking 
building exactly meets the quantitative requirements as laid 

down in the business plan. It is a little more expensive than 
the business plan but clearly prestigious. The master plan 
is approved with no detailed consultation with staff.

d. Construction is nearing completion. A space planning exer-
cise is carried out to allocate departments and individuals to 
specific spaces. A furniture procurement exercise is carried 
out. There is virtually no consultation.

e. Budget overruns on the building mean that key aspects of 
internal fitting out are eliminated, creating a more Spartan 
internal work space than ever envisaged with significant 
defects, for example, in meeting spaces.

f. On moving into the new building, knowledge workers dis-
cover that they are less efficient and less effective due to a 
continuous stream of arbitrary decisions made and imposed 
on them.

This nightmare caricature, by no means, is unusual. In 
the case of public buildings, the lack of consultation may 
well extend to the public users of the building as well. For-
tunately, such a pathological approach to work space design 
is not inevitable.

buildings and it as linKed systeMs—
iMplicatiOns FOr rOles

When the first computer systems were introduced, they were 
very accurately described as “data processing systems.” But 
even these early systems had impacts—often dramatic—on 
the workforce, on the business structure and processes, 
and on the physical configuration of the office. Too little 
attention has been paid to the interplay between evolving 
computer systems and the physical office. Clearly, there 
are direct, legally constrained impacts relating to detailed 
ergonomics of desks, chairs, lighting, and so on. But at the 
present time, there are even more profound impacts caused 
by the impact of technologies that uproot “the office,” for 
example, via teleworking, or which like electronic meeting 
systems make quite different demands on the physical of-
fices that still remain.

It is not so much that IT is directly leading to recon-
figuration of the physical office. The continual changes in 
organizational structures and business processes cause the 
reconfiguration. This does lead on to a need to consider who 
then designs the physical office. Where IT was a low-level 
operational tool such as with telephones and typewriters, 
offices simply had to make space for them. IT systems 
and physical systems did not have particularly significant 
interactions. As IT, albeit indirectly, is leading to potentially 
radical changes in the nature of physical offices, it may no 
longer be possible to rely wholly on the physical architect 
to design the physical office, simply feeding in inputs and 
specifications from the information or knowledge systems 
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architect. It is now possible to conceive of a situation where 
a business that is reengineering around (a) new organiza-
tional structures and networks, (b) revised business pro-
cesses, and (c) new climate and culture should seriously 
consider taking on workplace “systems designers” who take 
responsibility for all of the key levels of change including 
the design of the physical office. In leading examples where 
office change and strategic change were closely linked (e.g., 
Oticon), the specification of the new offices took place 
under the close attention of the CEO. At Wellington Fund 
Managers in Boston, one of the senior partners actually had 
been an architect and this unquestionably enabled some 
radical physical designs to be implemented.

However, we cannot always assume that the CEO or top 
team will personally have the insights or design flair that 
were clearly present at Oticon. For these organizations, it is 
possible see much more holistic “business architects” who 
would include building architects in their team but where 
the building architect would be one of several parallel sys-
tem component designers.

To summarize, the office building is no longer essential 
to a business for purposes of efficiency in low-level data 
and information processing. Its role is shifting to knowledge 
processing and to creating a physical environment that en-
sures effectiveness in that knowledge processing.

suMMary

Each decade since World War II has involved a technology-
driven dream about the office of the 21st century. Not one 
of these dreams has come fully true. Although each dream 
exists fully in a few organizations, what is most remarkable 
is just how resilient white-collar workers are to change. 
Even the heralded growth of the PC and of e-mail has often 
only automated what was manually or semimanually done 
before. E-mail and the World Wide Web potentially offer 
radical new models, but organizations are currently in an 
intermediate phase where problems with them could actu-
ally be outweighing benefits in many organizations.

There will always be pioneering companies actively 
seeking to reengineer the office. But the vast majority will 
move perhaps too cautiously and too incrementally. A com-
mon vision of the office of the 21st century would not 
involve use of the technology for the sake of it, but rather 
a focus on what are the information processing tasks most 
critical to

a.  operations processing—information work, and

b.  creation and accelerated sharing of knowledge.

It is necessary to develop packages of solutions includ-
ing not just IT but also working practices, climate and 
culture, skills development, and learning methods. There is 
no single silver bullet to make the office of the 21st century 

significantly more efficient and effective. But there are un-
doubtedly packages of poor practice as well as the proposed 
packages of solutions.
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There are two big issues in the world: saving the 
planet, which includes the debate on climate change, 
and poverty, which includes the way we treat each 

other. Since the publication of Carson’s book Silent Spring 
in 1962, issues relating to how we use natural resources and 
how we abuse the planet have been rising to the top of the 
business agenda. Industry has developed on the premises 
that resources were unlimited. This was true enough at the 
beginning of the Industrial Revolution. With the expansion 
of the Asian economies, especially India and China, and 
a world population estimated to reach 10 billion by 2050, 
it is impossible to ignore the consequences of industrial 
development. It is now necessary to focus not on human 
productivity but on resource productivity.

Across the globe, consumers are now insisting that com-
panies address these issues and make ethics and social 
responsibility mainstream. That means that all employees 
from the Board to the shop floor must recognize the part 
that they must play in achieving the changes such concepts 
demand. Ethical manufacturing is a new, broad umbrella 
term coined to bring together a wide range of concepts and 
to consider their application to operations management. 
This term includes consideration of sustainability, pollu-
tion issues, quality management, the search for renewables, 
responses to climate change, development of new materi-
als, labor issues, as well as all of the traditional aspects of 
production management.

There is always change in operations management: pres-
sure from rising customer expectations, the need to adapt to 
new technologies, constant innovation, and new legislation 
concerning treatment of workers have been key issues. In 
addition to these drivers, anxiety about the environment, 
sustainability, and resource management have all become 

serious concerns. The problems are not new. The differ-
ence is that the “greening” of manufacturing has become 
mainstream. Discussion of ethics, social responsibility, and 
sustainability is no mere management fashion.

If you look at the indexes of standard operations manage-
ment textbooks, you will see that the number of pages de-
voted to ethical or socially responsible issues is very small 
indeed. In fact, rather than including them in the main text, 
the issues may just be relegated to a final chapter. The key 
challenges to operations managers can be summarized as 
globalization, social responsibility, environmental respon-
sibility, and new technological developments. This chapter 
illustrates the interdependencies between these topics and 
shows why it is necessary to study ethical manufacturing as 
well as operations management. Synthesis is essential.

The history of the Ford Motor Company illustrates how 
companies have changed their attitudes and how they are 
embracing new priorities. Dowie (1977) reported that, al-
though the Pinto was considered a firetrap, the Ford Motor 
Company paid millions in compensation rather than install 
a safety improvement that cost just $11. In 1977, Ford 
“finally incorporated a few minor alterations necessary to 
meet that federal standard Ford managed to hold off for 
eight years.” (op cit. p. 47) Iacocca, then President of Ford, 
was quoted as saying, “Safety doesn’t sell.” (op cit. p. 49)

Look on the current Ford Web site; there are numerous 
pages expressing concern not just for safety but also for green 
materials, carbon offsets, hybrid cars, eco-driving, and many 
others. It is especially interesting to note that Henry Ford 
used a number of processes that would now be considered 
ethical or eco-friendly including parts based on agricultural 
products. The reasons were different, but this reminds us that 
an interest in renewables and recycling has a long history.
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Blood Diamond, a film released in 2007, exposed the 
way in which diamonds illegally mined in Africa fuelled the 
bitter wars on that continent. Because of campaigns by or-
ganizations such as Amnesty International, fewer “conflict 
diamonds” are now found in high street stores. The Kim-
berley Process requires exporters to certify their diamonds 
as conflict free.

The exploitation of workers, taking advantage of poor 
countries desperately in need of capital, and the destruction 
of the environment during the extraction of the minerals 
are all ethical issues that affect the way manufacturing is 
organized. There are many more resource issues. To what 
extent can companies continue to extract minerals of all 
kinds without consideration for future needs? The economy 
of China is growing exponentially, and to continue that 
growth, the country seeks raw materials for its manufactur-
ing. Currently, the Chinese are buying raw materials from 
Africa in almost unlimited quantities. Is it possible to set 
international standards for mineral exploitation? These ex-
amples illustrate the issues that must now be considered as 
a core part of operations management.

In practical terms, operations management is about a 
transformation process. Resources (raw materials and in-
formation) are the inputs into a series of operations that 
transform those resources into products (the outputs) that 
the customer has ordered. Manufacturing can be studied at 
several levels.

product

This chapter does not address the ethics of producing 
cigarettes or guns—that is a different level of ethical debate 
concerning business strategy and the choice of industrial 
sector. Here we are looking at the way we carry out opera-
tions management and the decisions that have to be made 
when manufacturing products, from cars to clothes—what-
ever the product, choices have to be made in the design, use 
of materials, location of the facilities, labor hired, marketing 
tactics, and so on. Operations cannot be separated from 
business strategy, of course, and they can often contribute to 
new business strategies and policies because of innovation, 
product development, and consumer demand.

processes

Manufacturing is divided into functional divisions. How-
ever, the transformation model comprises a number of pro-
cesses that cross-functional boundaries and that may be 
carried out in a linear, or better still, in concurrent mode. 
Key areas discussed here are design, facilities manage-
ment, and supply chain management. At each stage of the 
model, ethical decisions have to be made. If the consumer 
is demanding an ethical product, this means that the whole 
life cycle of that product must be evaluated from an ethical 
point of view (generally referred to as life cycle analysis 
[LCA]). If a football has been made with child labor, for 
example, the consumer is likely to boycott the company. 

Now that consumers are increasingly conscious of global 
warming, they want to know the energy efficiency of the 
end product, but they are also starting to ask questions about 
efficiencies in the actual manufacturing process. That also 
entails looking at the supply chain to ensure that suppliers 
are manufacturing parts and sourcing materials in an ethical 
way. The Body Shop is a famous example of a company 
claiming to be ethical. They stated that their products were 
not tested on animals. However, they had to stop saying this, 
as they could not prove 100% that this was true all through 
the supply chain.

practices

At this level, we are looking at individual actions as well 
as labor practices and social issues. Most of these are inter-
nal to the organization, but may be influenced by regulation 
or standards set at national or international level. The debate 
concerning sweatshops and outsourcing of manufacturing 
is an example. Health and safety is another important area. 
Elliott’s (2000) list of unethical actions in operations man-
agement included

• “cutting corners on quality;
• inaccurate documents and records;
• covering up incidents;
• abusing or lying about sick days;
• lying to deceive customers;
• putting other staff under inappropriate pressure;
• misuse of company assets;
• bribery;
• improper links to foreign government personnel;
• theft; and
• political connections.” (pp. 23–24)

Elliott (2000) concluded that it is the responsibility of 
each manager to find his or her way through the complexity 
of the situations they faced, which are further complicated 
by cultural and nationalistic behaviors. Although many 
authors favor a Code of Practice and definitive policies 
and procedures, others suggest that such codes are often 
ignored. Elliott considered the external pressures on opera-
tions managers and suggested that when it comes to making 
a decision, the manager must live with the consequences of 
that decision. In practice, that could mean facing legal ac-
tion for unethical conduct.

industrial sectors

There will always be differences between industrial sec-
tors—how you run a power plant is very different from 
producing widgets for a car and is different again from 
manufacturing foodstuffs. The generalizations in this chap-
ter must be adapted for any particular sector studied in 
detail: “We must move from a preoccupation with instant 
present gratification and high risk-taking for the short-term 
regardless of future consequences . . . to radically reducing 
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risk to the environment by supporting only green-green 
ecopreneurship and sustainable economic growth” (Isaak 
1998).

This chapter cannot do justice to every facet of the subject 
and is necessarily very selective. The material, therefore, is 
presented as interpretations of key concepts, each of which 
when considered in relation to operations management lead 
to more ethical decisions in manufacturing. There are many 
private and government-led initiatives and a range of tools 
to help measure, implement, or describe the phenomena, 
and some of these tools are briefly mentioned. What is not 
possible is to cover the different legislation and regulatory 
environment country by country. Such differences have a 
big impact on the way manufacturing companies around the 
world carry out operations management. A book expand-
ing the issues discussed in this chapter is planned for later 
publication (Collins 2008).

Key cOncepts

business ethics

For many people, the term ethics is associated with cor-
porate governance and with the issues surrounding financial 
reporting, executive pay, and the need for transparency in 
all transactions. Manufacturing companies like any other 
have to be concerned with such issues. A key issue in the 
debates about business ethics concerns the purpose of the 
organization. Friedman was well known for arguing that 
the sole purpose of an organization is to maximize profits. 
More generally, the conflicts of interest between different 
stakeholders have to be judged by the values and standards 
of the society in which they take place.

Business ethics has been defined as the following:

The application of ordinary human ethical values or principles 
in the conduct of business. . . . Business ethics is no different 
from other branches of applied ethics, such as medical . . . 
social . . . or sexual ethics, which all submit various fields of 
human behaviour to ethical and moral analysis and evaluation. 
(McEwan 2001, p. 7)

It has been suggested that the concept “lacks workabil-
ity” as there is no internationally agreed standard. Lewis 
(1985) helpfully set out the 10 most common concepts used 
in business ethics:

a. rules, standards or codes governing individual behavior at 
work

b. moral principles developed in the course of a lifetime

c. what is right and wrong in specific work situations

d. telling the truth

e. a belief in social responsibility

f. what is fair and above board

g. honesty

h. the Golden Rule

i. sets of values

j. what is in accord with one’s religious beliefs

An introductory discussion of the theories was well set 
out by Harrison, Newholm, and Shaw (2005). They linked 
the discussion to two strands of moral philosophy: either 
theories that privilege the right (consequentialist dealing 
with the outcomes of actions) or those that privilege the 
good (deontological or duty based). The problem with these 
theories is that they seem far removed from the way every-
day issues and the way people behave. At a conference 
organized by Ethical Corporation in March 2007, many 
speakers discussed the need to communicate the issues in 
plain language. They also stressed the need to avoid nega-
tive, preaching messages. Change will not be achieved by 
telling people to stop doing something (e.g., using too much 
energy). It is essential to understand their aspirations and the 
way in which consumption is linked with their self-identity 
and, then, to find ways to draw them into taking actions that 
made them feel good. Ben & Jerry’s, the ice-cream maker, 
wants to engage young people in the campaign against 
greenhouse gases (GHGs). The aim of the company is to 
introduce carbon neutral ice cream from April 2007. This 
will include a full LCA including the cows, growing cane, 
vanilla, energy, refrigeration, retail use, and disposal. They 
calculated the company’s carbon footprint and realized 
that, to convince people, they must reduce this within the 
company first and that it must be linked to a sustainable 
dairy model. This is a process, not a one-off project, and 
the aim is to reduce the footprint every year. How do they 
communicate this to consumers? They practice what they 
preach and use advertising and clever slogans to spell out 
the message: “Take it from a couple of ice cream makers, if 
it’s melted it’s ruined.”

Globalization has made the discussion more complex 
as firms that do business in different countries must come 
to terms with the legal and social mores in each situation. 
The debate has become so widespread that ethics codes of 
practice and frameworks for implementation are now found 
in most businesses. Weaver, Trevino, and Cochran (1999) 
suggested that many firms paid only lip service to the idea, 
but the growth of ethical consumerism and work of many 
lobby groups has driven many to take the issues more seri-
ously. Sometimes this has been driven by fear of lawsuits, 
by the media scrutiny of corporate scandals that has forced 
companies to become more transparent, by the legislation 
that has increased, and by the use of the Internet to publi-
cize bad practices that has forced big brands to protect their 
reputations.

corporate social responsibility

Corporate social responsibility (CSR) takes a wider view 
than business ethics. The latter is chiefly concerned with 
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 internal affairs, but increasingly, there is a demand that 
rather than satisfy only the shareholders, corporations must 
consider all stakeholders including customers, employees, 
and the community as well as shareholders. Carroll (1991) 
suggested that CSR comprises four levels of responsibility:

• economic
• legal
• ethical
• philanthropic

More recently, the term social responsibility (SR) has be-
come more common, demonstrating the idea that everyone, 
not just managers and directors, have a responsibility to 
take action. The European Commission takes the view that 
corporate social responsibility “is vital because it mirrors 
the core values of our society—respect for quality of life, 
the environment and human dignity.” (See for example eu-
ropa.eu.int/comm./employment_social/soc-dial/csr/green-
paper_en.pdf) In the United States, CSR began in 1890 
with the Sherman Antitrust Act. The trend continued and 
gained momentum in the 1960s. McEwan (2001) quoted the 
critique of Nader, Green, and Seligman (1977), setting out 
the issues arising from large corporations:

• industrial pollution and toxic waste
• racial and sexual discrimination
• management burnout/white-collar bias
• political influence of powerful corporations
• invasion of employees’ privacy
• deceptive information in marketing
• product safety of manufactured goods
• the price of technology including effects of pesticides, 

aerosols, and nuclear power
• multinational corporation exploitation of less developed 

countries
• increasing concentration of wealth and income in fewer 

hands
• business crime

Harrison et al. (2005) found that about 15% of the U.K. 
population are “CSR activists,” by which they mean that 
they are tend to have higher expectations of companies in 
this area than the general public. However, with increasing 
attention paid to climate change issues (discussed later), 
this percentage is likely to increase faster than in previous 
years.

Measuring CSR is a perennial problem. Firms may set out 
their own performance indicators, and as there is no agreed 
definition of CSR, they cannot be challenged. Zerk (2006) 
reviewed “the lack of clarity about the responsibilities of 
companies with respect to human rights, and the patchiness 
with which they are enforced.” She drew attention to the 
problems of applying international law and the appointment 
of Professor John Ruggie as the United Nation’s special rep-
resentative on business and human rights. She pointed out 
that there are already a number of procedures until existing 

treaties including compensation schemes. Progress could be 
made by learning from past mistakes.

The new International Organization for Standardization 
(ISO) 26000 standard is intended to give guidance on SR, 
although unlike other international standards, it will not 
include third-party certification (Roner 2006). The ISO will 
help to promote “common SR terminology, and be consis-
tent, and not in conflict with, existing documents, treaties, 
conventions and other ISO standards.” (Roner pp. 39–41) 
pp. Roner suggested that such a standard is better than 
a “coalition of the willing,” as ISO has a long-standing 
reputation and is used to coping with a multitude of inter-
national agencies. Although this standard may be used as 
a “prescription” and set only minimum goals, it could help 
developing countries without a tradition of SR to find a way 
of introducing these concepts. Unfortunately, some coun-
tries claim that new regulations are a “constraint of trade,” 
contrary to international trade agreements.

Triple Bottom Line Accounting (3BL or TBL) is one 
tool that can be used to measure a firm’s move toward CSR. 
Dellaportas et al. (2005) argued that social responsibility 
“encourages commercial organizations to consider the ef-
fects of their operations on communities” and that “social 
accounting” is a component of TBL (p. 202). This is also 
referred to as “profit, people, and planet,” as the concept 
includes attention to a range of values including economic, 
social, and environmental reporting rather than just finan-
cial reporting.

Unfortunately, as argued by Norman and MacDonald 
(2004), it is probably

in principle impossible to find a common scale to weigh all of 
the social “goods” and “bads” caused by a firm…and we will 
never be able to get broad agreement for any such proposed 
common scale…a number of studies suggest that most [codes] 
are neglected by corporations and have very little impact on 
their culture or operations. 

The issues arising from CSR are many and various. 
In production, if a shipment is late as the quality levels 
have not been achieved, should the goods be sent if the 
customer is demanding immediate shipment? In a research 
report, is the analysis influenced by the company sponsor-
ing the study? Issues of confidentiality, use of corporate 
resources, whistle-blowing, discrimination, and other hu-
man resource matters are all common problems (Trevino 
& Nelson 2007).

compliance

In some companies, compliance is equated with meeting 
the product specification supplied by the customer. This 
is considered particularly important in the aerospace and 
other high-tech industries. Many operations managers if 
asked about ethics or CSR will talk about compliance as if 
this is a totally separate concept. It is usually managed by 
different personnel who are in quite separate departments 
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and who have quite different training. Whether or not the 
compliance manager cooperates with the CSR manager 
sometimes depends on the personality of the managers and 
the policy of the company. Implementation of ISO 9000 (a 
quality management system) and ISO 14000 (an environ-
mental management system) is taken for granted, together 
with the use of standards for many aspects of health and 
safety (OHSAS 180001), pollution regulations, and other 
legislation regarding manufacturing practices. A relatively 
new development is the implementation of SA8000. This 
is based on the U.N. Convention on Human Rights, and 
it measures the performance of companies in relation to 
labor issues. It is a factory-level management system, and 
it should be independently audited. There is a growing num-
ber of standards, and managers worry that these provide 
only a minimum benchmark and do not encourage a process 
of continuous improvement.

development for sustainability

The Brundtland Report (World Commission of Environ-
ment and Development [WCED] 1987) was a milestone in 
the acceptance of the notion of sustainable development, 
which implied “development which meets the needs of the 
present without compromising the ability of future genera-
tions to meet their own needs.” In the 1990s, the U.N. Mil-
lennium Goals (later known as the International Develop-
ment Goals) further developed this aim by setting goals for 
poverty, education, gender, child mortality, maternal health, 
HIV/AIDS, environment, and global partnership. The goals 
drew attention to the interdependencies between achieving 
results in all of these areas.

Important ideological differences lead to conflicting in-
terpretations of the term sustainability and sustainable de-
velopment. This is partly because the authors of the Brundt-
land Report wished to encourage as many stakeholders as 
possible to sign up to the concept and the final wording was 
much influenced by political bargaining. Some emphasize 
the importance of growth; others focus on the implications 
for social change and impact on the environment implied by 
the term sustainable. Hence, some authors prefer the term 
development for sustainability.

The debate concerning the means to achieve sustainable 
development is well documented in the literature. Opera-
tions managers must take this into account when sourcing 
materials for production, and designers can contribute by 
minimizing the amount of materials required for a prod-
uct. The four Rs—reduce, reuse, recycle, and recover—are 
driven by the need to minimize the waste of precious re-
sources.

the ecological Footprint—industrial ecology

To continue to live at today’s standards of living, two 
more planet Earths would be required to support such ex-
travagance. As ecological systems do not coincide with 
national boundaries, this becomes a global not a local 

issue. A number of authors argue that“The premise that 
human society is a subsystem of the ecosphere, that hu-
man beings are embedded in nature, is so simple that it 
is generally overlooked or dismissed as too obvious to be 
relevant.”(Wackernagel and Rees1996 p.4) They describe 
ecological footprint analysis as an accounting tool. It will 
be impossible to persuade people to stop waste and to 
stop treating natural resources as limitless unless there is a 
method by which to demonstrate the enormous greed that 
is inherent in free market economies. It is a useful addition 
to scenario planning, and studies that are limited to a study 
of subsystems instead of looking at the planet as a whole 
will underestimate the damage.

It is important to note that the concept of the ecological 
footprint does not imply a denial of technological progress. 
However, it is unlikely that technology alone can ensure 
the necessary efficiencies. Allenby (2000 pp. 163–171) 
agreed with this point of view, claiming that technology 
alone would not eliminate the need for “difficult and com-
plex political decisions.” He defined the field of industry 
ecology as embracing “a multidisciplinary approach to the 
study of industrial and economic systems and their linkages 
with natural systems.” He stressed the need to stop treating 
environmental issues as overhead. This has led to ad hoc 
social solutions and too much focus on local rather than 
global problems. 

Ecover was founded with the aim of reducing its ecologi-
cal footprint. Based in Belgium, Ecover produces household 
cleaning products and detergents. It has already spent 20 
years following the tenets of the Brundtland approach and 
believes that it is possible to cover our own needs without 
compromising the needs of future generations. The com-
pany sold a phosphate-free washing powder even before 
phosphates were regarded as an environmental problem.

The firm works with a five-point matrix that covers 
price, performance, convenience, health (WHO), and sus-
tainability. Bremans (2005) described how CSR is part 
of the company’s DNA, illustrated by the way in which 
their mission emphasizes safeness for the company, their 
employees, and the consumers. They do not accept com-
promise, but recognize that not everyone has the same 
commitment. By always being honest, responsible, and 
engaging with the public, Ecover has shown that a relatively 
tiny company can compete with the large multinationals in 
a very competitive market.

The philosophy is not confined to the products: The fac-
tory is also designed to be environmentally friendly includ-
ing a green roof. This insulation reduces heating in winter 
and removes the need for cooling in summer. The building 
is supported by renewable pine and the walls by recycled 
clay, coal dust, and sawdust made into bricks. Little artifi-
cial light is needed as the building faces south. Packaging 
is reused as many times as possible before being recycled. 
All ingredients are subjected to tests to ensure that they are 
from renewable sources and biodegradable.

As it is so successful, why has the idea not been copied? 
Ecover had an advantage that they set out from the start 
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to be an ethical company. Other companies have adopted 
many of the ideas that Ecover use but have not had the 
advantage of a greenfield site and a mission and strategy 
that embedded the ideals from the beginning. Studies of 
other companies suggest that they are in the same posi-
tion vis-à-vis ethical manufacturing as they were when 
total quality management (TQM) was first introduced. The 
Japanese led the quality revolution, and other countries had 
to follow or see companies go out of business. It was hard 
to implement the changes required to achieve the demands 
of higher quality and reliability after years of acceptable 
quality levels (AQLs). As with TQM, the introduction of 
ethical manufacturing will take years to achieve. There 
will be examples of excellence but only a few firms will be 
able to implement the totality of the concepts in the short 
term. Just as it takes a long time to turn a large ship around, 
a large multinational must spend a great deal of effort to 
instill good practice throughout.

emissions control

The earth is an irreplaceable life-support system. Man-
agement of emissions is key factor in the control of global 
warming, and in March 2007, the United Kingdom became 
the first country in the world to set legally binding targets 
for cutting carbon dioxide emissions. The aim is to cut 
emissions of gases causing global warming by 60% by 
2050.

Al Gore’s An Inconvenient Truth provides a succinct 
summary of the main issues (also made into a film of the 
same title). He believed, “We have everything we need to 
begin solving this crisis, with the possible exception of the 
will to act.” There are many misconceptions about whether 
climate change is a reality, but the evidence from the scien-
tists is overwhelming. However, many people assume that 
there will be technological fix so they do not need to worry. 
Others assume that the planet is big enough to absorb all 
of our waste and emissions. This is simply not true. The 
greenhouse gases are thickening the Earth’s atmosphere. 
The result is that a percentage of infrared radiation that 
normally escapes into space is trapped, which leads to 
global warming. Manufacturing processes should be using 
clean technologies to ensure that they do not contribute to 
the problem.

waste Management

Waste costs. One way to persuade managers of the need 
to reduce waste is to analyze the cost of waste. Landfill 
disposal costs doubled in the United Kingdom in 2006. 
The cost of water and effluent disposal is estimated to rise 
by 18% over 5 years. On the other hand, if waste can be 
reduced by recycling or by recovery, sustainability targets 
can be achievable. The obvious wastes are energy and ef-
fluent charges: rubbish removal, the cost of the raw materi-
als thrown away, the cost of labor in scrapped product, the 

cost of consumables in all products, and the cost of wasted 
energy. In the United Kingdom alone, including hidden 
costs, waste costs industry 4.5% of turnover or £15 billion 
annually. There is a need to address the waste management 
hierarchy:

• disposal
• treatment
• reuse and recycling
• reduction
• elimination

For most companies, this requires a statement of com-
mitment to a regular a waste management process:

• assessment of current situation
• ranking of options (with costs)
• feasibility assessment
• implementation and management
• review and audit
• feedback
• improvements

A manufacturer of car axle assemblies installed an oil-
water separator, ensured treatment and recycling of waste 
oil, reduced oil use and manual machine cleaning, and 
saved to the point where disposal costs were negligible. A 
dyehouse installed water meters to monitor use and effluent. 
Optimized water valves, recycling, and improved house-
keeping led to cost savings of £32,000 per annum. A new 
regime is essential to avoid “dump, dilute, and disperse” 
tactics. By using key environmental performance indicators, 
operations managers can be persuaded to clean up as well 
as reduce material, energy, and water use.

Hawken, A. B. Lovins, and L. H. Lovins (1999) wrote 
a very important book that discusses this and more. They 
stated that we should see the economy in terms of four types 
of capital (p. 4):

a. “human capital, in the form of labor and intelligence, cul-
ture and organization

b. financial capital, consisting of cash, investments, and mon-
etary instruments

c. manufactured capital, including infrastructure, machines, 
tools and factories

d. natural capital, made up of resources, living systems, and 
ecosystem services.” 

They suggested that we should eliminate the very idea of 
waste and redesign industrial systems on “biological lines 
that change the nature of industrial processes and materi-
als, enabling the constant reuse of materials in continuous 
closed cycles, and often the elimination of toxicity.” (op cit. 
p. 10) 
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cradle-to-cradle

It will be extremely difficult to break the cycle of de-
nial, but adopting the “cradle-to-cradle” concept could be 
a major breakthrough. This is a key component of ethical 
manufacturing. Instead of assuming that a product will be 
thrown away (the cradle-to-grave concept), it is important 
to design the item to avoid waste, to consider the environ-
mental impact of the product throughout the life cycle, and 
to design the artifact for reuse, disassembly, or recycling.

Stahel has been described as the father of the cradle-
to-cradle concept, which suggested that we move from an 
economy based on goods to one that involved “service and 
flow”—consumers would lease or rent goods rather than 
buy them. (see for example Stahel 1981) Manufacturers 
would then have to take responsibility for the disposal of 
the goods and packaging at the end of their life cycle. Stahel 
was followed by McDonough and Braungart (2002). Their 
text is worth reviewing at some length, as it demonstrates 
such an important change of thinking. The traditional view 
is that we need to limit consumption and to persuade people 
to be less greedy. The authors ask why we should limit fun. 
There is an alternative:

In the midst of a great deal of talk about reducing the hu-
man ecological footprint, we offer a different vision. What 
if humans designed products and systems that celebrate an 
abundance of human creativity, culture and productivity? That 
are so intelligent and safe, our species leaves an ecological 
footprint to delight in, not lament? . . . Nature does not have a 
design problem, people do. (pp. 15–16).

An example of hazardous waste is the shoes we wear. 
Our shoes abrade as we wear them. The leather is treated 
with chromium—a heavy metal used in tanning—which 
can lead to cancer. It is not possible to retrieve the raw 
materials after use, so why not design shoes made with 
nonharmful plastics and polymers which could be recycled 
into new shoes?

McDonough and Braungart (2002) pointed out that we 
now understand the vulnerability of nature. “But modern 
industries still operate according to paradigms that de-
veloped when humans had a very different sense of the 
world.” They stated, “[A]ccording to some accounts more 
than 90% of materials extracted to make durable goods in 
the United States become waste almost immediately.” Not 
only is it often cheaper to buy a new version than to repair 
the original, but “many products are designed with ‘built-
in obsolescence’ and the product itself contains on average 
only 5% of the raw materials involved in the process of 
making and delivering it.” (pp. 27–8)

McDonough and Braungart (2002) argued that we are 
producing crude products, which are attractive, affordable, 
meet regulations, perform, and last long enough to meet 
market expectations. Such products are not designed for 
human and ecological health. They pointed out, “Of the 

approximately eighty thousand defined chemical substances 
and technical mixes that are produced and used by industries 
today [each of which has five or more by-products], only 
about 3, three thousand so far have been studied for their 
effects on living systems.” ( p. 41) The authors said that this 
is not to suggest that the corporations are doing anything 
morally wrong. “They are the consequence of outdated and 
unintelligent design,” ( p. 43) and most industrial processes 
are “unintentionally depletive.” According to an ethical 
manufacturing point of view, these traditional attitudes are 
morally wrong. A new approach is urgently needed. Look in 
the textbooks; the phrase “cradle-to-cradle” is rarely used. 
LCA and cradle-to-grave still dominate current thinking. 

McDonough and Braungart (2002) suggested that being 
less bad is not sufficient, nor is the adoption of environmen-
tal approaches without fully understanding their effects. 
This could be even worse than doing nothing. They quoted 
Einstein to summarize the problem: “If we are to solve the 
problems that plague us, our thinking must evolve beyond 
the level we were using when we created those problems in 
the first place.” (p. 165) 

End–of-pipe solutions are not good enough. The quality 
movement taught us that prevention is better than waiting 
for problems to occur. In the same way, eco-efficiency is no 
better than seeking efficiency only in production processes; 
it only makes the old system less bad. Rather, industry 
should plan to release fewer toxins into the atmosphere, 
reduce the number of processes, substitute materials that are 
not dangerous, and avoid producing waste. Why not design 
things on the understanding that waste does not exist? Move 
to a radical solution and design both products and systems 
that will sustain the Earth.

Papanek (1995) was another devotee of this concept 
and suggested that everyone should ask what the impact of 
what they do has on both society and the environment. He 
claimed that our actions have led to dysfunctional societies 
and that designers should assert themselves to be a bridge 
between human needs, culture, and ecology.

Rossi, Charon, Wing, and Ewell (2006) described the 
way in which a furniture manufacturer incorporated the 
cradle-to-cradle concepts into the company in an article that 
drew attention to over 350 chemicals used in office build-
ings, furnishings, and equipment. Included in the list were 
dangerous substances such as phthalates, flame-retardants, 
and other compounds.

Rossi et al. (2006) described how the company worked 
with McDonough to create a tool to measure progress to-
ward the achievement of a cradle-to-cradle manufacturing 
facility. This resulted in a product assessment tool—the De-
sign for Environment [DfE]. Applying this to the develop-
ment of the Mirra chair, improvements included increased 
recycling and the elimination of the use of PVC. The com-
pany recognized that this was a journey not a project and 
that the continuous improvement implicit in the concept 
was a progression from previous concepts within the quality 
movement. It also realized that it was imperative to include 
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all of their suppliers, and over 200 were contacted to discuss 
the chemicals used in the components they supplied. This 
materials assessment is an important factor in design for 
reuse or recycling. Many textile companies are also work-
ing on these issues.

greening the supply chain

It is not sufficient for a company to make changes in its 
internal processes without insisting that similar changes 
are made throughout its supply chain. An example of such 
efforts is the work of the U.K. retailer Marks and Spencer 
(M&S). Their main lines are women’s wear, menswear, 
lingerie, children’s wear, home furnishings, and food. They 
work with designers to create color and then to manage all 
processes concerning dyeing and finishing to produce the 
finished articles for sale in stores. This includes ensuring 
that their suppliers meet their minimum standards for worker 
safety, customer safety, and environmental compliance.

M&S has set up an online document that sets out the 
“Environmental, Chemical, and Factory Minimum Stan-
dards.” This document continually changes to keep up 
with both legislation and company policy. Rather than just 
state prescriptive practices, the company takes care to ex-
plain why they ban certain substances, to explain the legal 
requirements, and to give best practice information. The 
document is a guidebook on how to comply, and it is un-
derpinned by company policies such as “[w]e do not place 
orders with companies if we do not know full production 
routes.” They do not do business with companies that pump 
untreated effluent into a river, for example, and they would 
take immediate action if their audit revealed suppliers car-
rying out such practices.

Dealing with a global supply chain is complicated by 
the plethora of different regulations and legislation. Some-
times the problem is whose legislation. Chemicals that are 
permitted in certain levels in one country may essentially be 
banned in another. As companies buy supplies from some 
countries and sell in others, country of origin and traceabil-
ity is an important issue. M&S try to have a single company 
standard based on legislation and a balanced view of what 
is practical and acceptable, but in extreme cases, they could 
find certain legislation inflicted on them that they feel to 
be nonsensical. For example, Japan does not allow any 
formaldehyde on children’s clothes whatsoever, despite it 
occurring naturally at background levels, thus requiring the 
omission of perforations from bags and raising suffocation 
issues. M&S do not trade in Japan.

China is introducing legislation that bans certain sub-
stances at retail that are not banned in industry. There are 
substances legal to use in China but which cannot be used 
in the European Union above concentrations of 0.1%; yet 
China is starting to bring in other rules that are tougher than 
those in Europe. They have set a standard for banned amines 
(from azo dyes) of 20 parts per million (ppm), whereas the 
European Union allows 30ppm. The international standards 

and regulations are so complex that M&S now enlists the 
help of experts to track changes in international regulation 
and legislation. For each fabric they use, M&S does a risk 
assessment to determine whether there is a chance of banned 
or controlled chemicals being present on finished products. 
Although they have an excellent track record for ensuring 
customers or workers are not exposed to chemical risks, 
their process looks for highest risk merchandise—they go 
looking for trouble. The rate of failure is satisfyingly low, 
but on the rare occasions that there is a failure, they act on it, 
not just in store but also throughout the supply chain. Social 
issues are also a concern for M&S. If an auditor found ma-
chinery that is a hazard, he would insist on action to rectify 
it or might put the machine out of commission.

To increase customer awareness and knowledge of what 
they do and of the issues they believe to be important, M&S 
has launched a major initiative—“look behind the label”—
and, in January 2007, launched a 100-point, £200 million 
eco-plan. This promises that by 2012 the company will

• become carbon neutral;
• send no waste to landfill;
• extend sustainable sourcing;
• set new standards in ethical trading; and
• help customers and employees live a healthier lifestyle.

Commentators and lobby groups alike have welcomed 
this “Plan A” as setting a benchmark and an example for 
other companies to follow. As M&S places such stringent 
conditions on its suppliers, it is likely that the benefits will 
be global and will improve ethical manufacturing practices 
throughout the supply chain, in addition to setting an ex-
ample to others.

greenwash

One reason for the skepticism that surrounds the issues 
discussed here is the concept of “greenwash.” Marketing 
and advertising mislead the public and confuse the issues. 
For example, car companies advertise their green creden-
tials by claiming that they are producing green cars that aim 
at zero emissions. The aims are worthy but do not tally with 
the facts of manufacturing automobiles. However much 
the efficiency of the car improves—fuel efficiency, for 
example—, most of the cars produced are gas-guzzlers. By 
strongly advertising the cleaner models, the manufacturers 
hope that the feel good factor will spread to other cars in the 
range. The full LCA figures for car use are not publicized.

Another claim is that consumers should buy wind tur-
bines so that they contribute to renewable energy produc-
tion. Despite the fact that in some areas there are days 
with no wind, retailers claim up to 30% reduction in en-
ergy needs. Only a very small minority could generate 
that much. According to a recent review, a company in the 
United Kingdom making these claims does not even sell 
energy-efficient light bulbs.
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Some industries can make savings on a one-off basis, 
but as the economy grows, the savings will be neutralized. 
According to Monbiot, everyone is guilty of greenwash un-
less he or she changes his or her behaviors and lifestyles; 
greenwash tells us what we want to hear and, therefore, is 
very dangerous (Dispatches 2007). Green activists consis-
tently lobby for manufacturers to change their methods of 
operation. However, without more education, greenwash 
will continue to fuel skepticism and inaction. It is essential 
that textbooks on operations management include these 
issues.

cOncluding reMarKs

Ethical manufacturing is a concept that brings together 
social and environmental issues in operations management. 
It treats these concerns as part of the manufacturing system 
and does not separate operations from social concerns. It 
embraces the developments in compliance and standards but 
goes further than product specifications, health, and safety 
within the manufacturing company. It demands attention 
to working conditions, labor rights and trading conditions 
throughout the supply chain. It cannot be separated from 
wider issues such as industrial ecology, climate change, 
and sustainability. How products are designed and manu-
factured has to include attention to the ecological footprint. 
Implementation of the cradle-to-cradle concept can reduce 
the amount of waste—of material resources, of energy, and 
of poisons allowed to pollute our environment.

Dawkins (1989) discussed the way many of us see life 
in terms of competition, where if one person is winning, 
another must lose. He illustrated the problem by dem-
onstrating the game “Prisoners’ Dilemma” (sometimes 
known as the Red-Blue Game), where participants must 
decide whether to fight or to cooperate. The highest score 
is achieved when they trust each other and cooperate—a 
win-win situation—, but if one decides to go for the maxi-
mum score, the other becomes a loser. This was discussed 
by Axelrod (1984), who set up a computer tournament to 
test the Prisoner’s Dilemma. Specialists in game theory sent 
in programs that Axelrod played against each other. The 
winner was a program called “Tit for Tat”—this always 
started with cooperation, and afterward, each move copied 
the move of the other player. His work addresses the debate 
concerning how cooperation emerges “in a world of ego-
ists without central authority.” Manufacturing firms must 
set up partnerships and share the responsibility of creating 
cooperative solutions.

The argument is related to the concept of “the tragedy 
of the commons” (Hardin 1968). He described the idea of a 
conflict between herdsmen who graze their animals on the 
common land. If they jointly agree the number of animals 
that can feed there without reducing the carrying capac-
ity of the land, they can all survive. If at some point they 
decide to maximize their own gains, the overgrazing leads 

to destruction of the resource: the tragedy of the commons 
means that all are ruined.

An important theme in Hardin’s (1968 pp. 1243–1248) 
discussion is that there is no technical solution. He defined 
such a solution as “one that requires a change only in 
the techniques of the natural sciences, demanding little or 
nothing in the way of change in human values or ideas of 
morality.” This is extremely relevant to the study of ethi-
cal manufacturing—to counteract the body of thought that 
believes there is always a technical solution. The processes 
involved in manufacturing have both a social and an envi-
ronmental impact. Yet operations managers are not usually 
taught ethics or CSR. The survival of our planet and prog-
ress toward eliminating social evils such as extreme poverty 
demand that these issues are included in the operations 
management syllabus.

“Business as usual” policies will inevitably increase 
global warming and produce a crisis for future generations. 
Technologies already exist that are more energy efficient, 
that reduce the material resources required, that design for 
reuse, that have greater fuel economy, that rely on renew-
ables, and that eliminate waste. Just adopting the current 
technologies would, according to Al Gore (based on the 
Socolow/Pacala study), bring emissions to below 1970s 
levels. Thanks to international agreements, since the late 
1980s, the ozone layer has begun to recover and the use of 
CFCs is strictly limited. An earlier success was the elimina-
tion of DDT usage.

Insistence from investors on the inclusion of CSR and 
sustainability reports in company annual reports has begun 
to change the attitude of company directors to these issues. 
It is no longer sufficient to issue only financial reports. 
Lobbyists and activist groups around the world quickly 
advertise any shortcomings on the Internet. Although boy-
cotts are less frequent than in previous years, the damage to 
corporate reputations through scandals concerning account-
ing, use of child labor, pollution, and other ethical issues is 
so serious that no company can afford to ignore the demand 
for information and transparency.

Public perception is crucial. People often do not under-
stand the concepts and are confused by the jargon. Business 
can and should lead the way and publicize the work that 
they are doing. It is good PR, apart from the good it does 
for the planet. Few people are aware of the research that is 
done in the textile sector, for instance. They make simplistic 
judgments such as organic is good and synthetic is bad. 
Operations managers should step outside their factories to 
help inform and educate the public, as well as their own 
employees. Manufacturing does not work in isolation. Both 
upstream and downstream in the supply chain, decisions 
are made which influence the environmental impact the 
end product will have. Marketing is also closely linked to 
manufacturing and the way in which a product is marketed 
can help to educate the consumer. Consumers now expect 
more information in advertising and in labeling, and govern-
ment regulation is increasing.
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Manufacturing alone cannot achieve sustainability tar-
gets and carbon neutrality, nor can it cure all the social ills. 
Stakeholders have to cooperate on an international scale. 
Some argue that unless population growth is curbed all such 
efforts will fail to alleviate poverty and the U.N.’s Millen-
nium Goals will be missed. If, however, companies take the 
key concepts discussed in this chapter seriously and follow 
the example of those firms that are leading the way, there is 
the opportunity to make a significant impact.

reFerences and Further reading

Allenby, B. (2000). Industrial ecology, information and sustain-
ability. Foresight, 2(2), 163–171.

Axelrod, R. M. (1984). The evolution of cooperation. New York: 
Basic Books.

Blood Diamond, 2006. Film. Directed by Edward Zwick. USA: 
Warner Bros.

Bremans, M. (2005, September 26–27). “Stand by your brand” 
presented at the international conference: Practical Tools 
to Communicate your Ethical Values to Employees Ethical 
Corporation, Brussels, Belgium. 

Carroll, A. B. (1991). The pyramid of corporate social respon-
sibility: Toward the moral management of organizational 
stakeholders. Business Horizons, 34(4), 39–48.

Collins, P. (in press). Ethical manufacturing. 
Dellaportas, S., Gibson, K., Alagiah, R., Hutchinson, M., Leung, 

P., & Van Homrigh, D. (2005). Ethics, governance and ac-
countability. John Wiley & Sons Australia Ltd. 

Dispatches: Greenwash, 5 March 2007 20.00 hrs. Channel 4 UK 
Narrated by George Monbiot.

Dowie, M. (1977). How Ford put two million firetraps on wheels. 
Business and Society Review, 23, 46–55.

Elliott, B. (2000). Ethical dilemmas and the operations manager. 
Logistics Solutions, 1, 22–25.

Gore, A. 2006 An Inconvenient Truth Bloomsbury
Hardin, G. (1968). The tragedy of the commons. Science, 162(13), 

1243–1248.
Harrison, R., Newholm, T., & Shaw, D. (2005). The ethical con-

sumer: Sage London

Hawken, P., Lovins, A. B., & Lovins, L. H. (1999). Natural capi-
talism. London: Earthscan.

Isaak, R. (1998). Green logic. Sheffield, U.K.: Greenleaf Pub-
lishing.

Lewis, P. V. (1985). Defining business ethics: Like nailing Jell-o 
to a wall. Journal of Business Ethics, 4, 377–383.

McDonough, W., & Braungart, M. (2002). Cradle to cradle—
remaking the way we make things. New York: North Point 
Press.

McEwan, T. (2001). Managing values and beliefs in organisa-
tions. New York: Financial Times/Prentice Hall.

Nader, R., Green, M., & Seligman, J. (1977). The corporate impact. 
In G. A. Steiner & J. F. Steiner (Eds.), Issues in business and 
society (2nd ed., pp. 22–35). New York: Random House.

Norman, W., & MacDonald, C. (2004). Getting to the bottom of 
“triple bottom line.” Business Ethics Quarterly. Retrieved 
April from http://www.businessethics.ca (retrieved 28 Au-
gust 2007)

Papanek, V. (1995). The green imperative: Ecology and ethics in 
design and architecture. London: Thames and Hudson.

Roner, L. (2006, September). Scale, not detail is the aim. Ethical 
Corporation, 39–41.

Rossi, M., Charon, S., Wing, G., & Ewell, J. (2006). Design for 
the next generation. Journal of Industrial Ecology, 10(4), 
193–210.

Stahel, W.R. & Reday-Mulvey, G. 1981 Jobs for tomorrow, the 
Potential for Substituting Manpower for Energy Vantage 
Press, New York.

Trevino, L. K., & Nelson, K. A. (2007). Managing business ethics: 
Straight talk about how to do it right (4th ed.). Hoboken, NJ: 
John Wiley & Sons.

Wackernagel, M. & Rees, W. 1996 Our Ecological Footprint—re-
ducing Human Impact on the Earth New Society Publishers.

Walker, S. (2006). Sustainable by design. London: Earthscan.
Weaver, G., Trevino, L., & Cochran, P. (1999). Corporate ethics 

practices in the mid 1990s: An empirical study of the Fortune 
1000. Journal of Business Ethics, 18(3), 283–294.

World Commission of Environment and Development. (1987). 
Our common future. [The Brundtland Report]. Oxford, U.K.:
Oxford University Press. 

Zerk, J. (2006). Limitations and opportunities in international law. 
Cambridge, U.K.: Cambridge University Press.

Wankel_Part6_1PGS.indd   470 10/15/07   1:38:17 PM


