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Preface

The first edition of Global Logistics and Distribution Planning: Strategies for
Management appeared in 1988. Since then the whole field of logistics has
changed. Of course, there is still agreement about the basic principle of a
supply chain as ‘the series of activities and organizations that materials —
both tangible and intangible — move through on their journeys from
initial suppliers to final customers’ (Waters, 2009). Then logistics — or
supply chain management — becomes the function that ‘plans, imple-
ments and controls the efficient, effective forward and reverse flow and
storage of goods, services and related information between the point of
origin and the point of consumption in order to meet customers’ (CSCMP,
2006). But the way that managers control the movement and storage of
materials has changed dramatically.

Not long ago, logistics would hardly be mentioned in the long-term
plans of even major companies; now its strategic role is clear and virtually
every organization recognizes that it can only succeed by improving the
management of its supply chains. There are many reasons for this change.
Communications and information technology offer new opportunities
and ways of working; despite recent economic problems, world trade
continues to grow; new markets and sources of materials appear; costs
of materials and operations change; new types of operations appear;
customers become more demanding; there is increasing concern for the
environment; and so on.

In response to these pressures for change, logistics managers have
changed the way they work, forming a single integrated function that is
responsible for all aspects of material movement and storage all the way
from initial suppliers through to final customers. Within this function
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there are dominant trends towards globalization, e-business, improving
communications, lean and agile strategies, environmental concern, risk
management, customer satisfaction — and all the other ideas that have
become essential parts of logistics.

This book discusses the latest developments in this dynamic business
function. The sixth edition builds on the success of earlier editions and
follows the same general format. It is not an encyclopaedia of logistics
that gives an exhaustive review of every aspect of a very broad subject.
Instead it is a forum in which a number of key issues are addressed. It
focuses on areas that are of particular current interest, and emphasizes
changes that have occurred in recent years.

The contributors are acknowledged experts in their fields with a wealth
of experience and knowledge. Each gives an authoritative view of current
thinking. Of course, this does not mean that they present the only view,
and we hope that the material will encourage informed discussion.

This new edition has been completely rewritten. To keep its contempor-
ary focus we have removed some of the previous chapters and replaced
them by new ones. The remaining chapters have all been updated. And
so the book continues to evolve, maintaining its focus on current issues
that are relevant to an international readership.

The book will appeal to everyone with an interest in logistics. This
includes academics and students doing a variety of courses that have
some logistics content. It also includes logistics professionals, consultants
—and managers from different backgrounds who want an appreciation of
current thinking about the supply chain. It is important for all managers
to realize the importance of logistics, the way that it crosses organiza-
tional and disciplinary boundaries — and the way that it fundamentally
affects the way that an organization works. The success of every organ-
ization depends on its ability to deliver products to customers — and this
is precisely the role of logistics. To put it simply, an organization cannot
succeed without good logistics — and if it does not get its supply chains
sorted out, it may as well put the lights out and close the door.

James Cooper edited the first two editions of this book and sum-
marized the pleasures of editing the contents:

In my role as editor, | have already had the opportunity to read the thoughts and
ideas expressed in each of the chapters. Indeed, one of the greatest pleasures of being
editor was to be the first to enjoy the riches of the chapters as they converged into
this book. | now leave it to new readers to explore the chapters that follow, in the
anticipation that they too will benefit, both professionally and personally, from the
wealth of knowledge and expertise that they contain.
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New directions in logistics

Martin Christopher,
Cranfield School of Management

In recent years there has been a growing recognition that the processes
whereby we satisfy customer demands are of critical importance to any
organization. These processes are the means by which products are
developed, manufactured and delivered to customers and through which
the continuing service needs of those customers are met. The logistics
concept is the thread that connects these crucial processes and provides
the basis for the design of systems that will cost-effectively deliver value
to customers.

Accompanying this recognition of the importance of process has been
a fundamental shift in the focus of the business towards the marketplace
and away from the more inwardly oriented production and sales mentality
that previously dominated most industries. This change in orientation
has necessitated a review of the means by which customer demand is
satisfied — hence the dramatic upsurge of interest in logistics as a core
business activity.
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THE EMERGENCE OF THE VALUE-CONSCIOUS
CUSTOMER

Recession in many markets, combined with new sources of competition,
has raised the consciousness of customers towards value. “Value’ in today’s
context does not just mean value for money — although that is certainly
a critical determinant of the purchase decision for many buyers — but it
also means perceived benefits. Customers increasingly are demanding
products with added value, but at lower cost, and hence the new com-
petitive imperative is to seek out ways to achieve precisely that.

Michael Porter (1980, 1985) was one of the first commentators to
highlight the need for organizations to understand that competitive
success could only come through cost leadership or through offering
clearly differentiated products or services. The basic model is illustrated
in Figure 1.1. Porter’s argument was that a company with higher costs
and no differential advantage in the eyes of the customer was in effect a
commodity supplier with little hope of long-term success unless it could
find a way out of the box. His prescription was that the organization should
seek to become either a low-cost producer or a differentiated supplier.

However, in reality it is not sufficient to compete only on the basis of
being the lowest-cost supplier. The implication of this is that a competitor
in the bottom right-hand corner has to compete on price —if a company is
only a cost leader, how else can it compete? Competing solely in terms
of price will merely reinforce the customer’s view that the product is a

added leader
Increasing
differentiation
Low | commodity I::;;r
Low High

Increasing cost advantage

Figure 1.1 The competitive options
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commodity — the very thing the company wishes to avoid. On the other
hand, a strategy based upon differentiation will make it possible to com-
pete on grounds other than price. While value for money will always be
an issue, the aim is to increase customers’ perception of the value they are
receiving and hence their willingness to pay a higher price.

Organizations create value for their customers either by increasing the
level of ‘benefit’ they deliver or by reducing the customers’ costs. In fact
customer value can be defined as follows:

Perceived benefits
Customer value =

Total cost of ownership

Perceived benefits include the tangible, product-related aspects as well as
the less tangible, service-related elements of the relationship.

The key point to note is that these benefits are essentially perceptual
and that they will differ by customer. The “total cost of ownership’ reflects
all the costs associated with the relationship, not just the price of the
product. Hence the customer’s cost of carrying inventory, ordering costs
and other transactions costs all form part of this total cost concept.

Because logistics management, perhaps uniquely, can impact upon
both the numerator and the denominator of the customer value equation,
it can provide a powerful means of enhancing customer value.

An argument that is being heard more frequently is that logistics is a
core capability that enables the firm to gain and maintain competitive
advantage. More and more the view is expressed (Stalk, Evans and
Shulman, 1992) that it is through capabilities that organizations compete.
These capabilities include such processes as new product development,
order fulfilment, marketing planning and information systems. There
can be little doubt that companies that in the past were able to rely
upon product superiority to attain market leadership can no longer
do so, as competitive pressure brings increasing technological conver-
gence. Instead these companies must seek to develop systems that enable
them to respond more rapidly to customer requirements at ever lower
costs.

LOGISTICS AND SUPPLY CHAIN MANAGEMENT

Logistics management is essentially an integrative process that seeks to
optimize the flows of materials and supplies through the organization
and its operations to the customer. It is essentially a planning process and
an information-based activity. Requirements from the marketplace are
translated into production requirements and then into materials require-
ments through this planning process.
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It is now being recognized that, for the real benefits of the logistics con-
cept to be realized, there is a need to extend the logic of logistics upstream
to suppliers and downstream to final customers. This is the concept of
supply chain management.

Supply chain management is a fundamentally different philosophy of
business organization and is based upon the idea of partnership in the
marketing channel and a high degree of linkage between entities in that
channel. Traditional models of business organization were based upon
the notion that the interests of individual firms are best served by maxi-
mizing their revenues and minimizing their costs. If these goals were
achieved by disadvantaging another entity in the channel, then that was
the way it was. Under the supply chain management model the goal is to
maximize profit through enhanced competitiveness in the final market —
a competitiveness that is achieved by a lower cost to serve, achieved in
the shortest time-frame possible. Such goals are only attainable if the
supply chain as a whole is closely coordinated in order that total channel
inventory is minimized, bottlenecks are eliminated, time-frames com-
pressed and quality problems eliminated.

This new model of competition suggests that individual companies
compete not as company against company, but rather as supply chain
against supply chain. Thus the successful companies will be those whose
supply chains are more cost-effective than those of their competitors.

What are the basic requirements for successful supply chain manage-
ment? Figure 1.2 outlines the critical linkages that connect the marketplace
to the supply chain.

The key linkages are between procurement and manufacturing,
and between manufacturing and distribution. Each of these three
activities, while part of a continuous process, has a number of critical
elements.

PROCUREMENT [« MANUFACTURING DISTRIBUTION
Co-makership Master scheduling Demand management
Requirements planning JIT management Quick response
Schedule coordination Flexibility Postponement

Figure 1.2 Critical linkages in the supply chain
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PROCUREMENT

Typically in the past, supply management has been paid scant attention in
many companies. Even though the costs of purchases for most businesses
are the largest single cost, procurement has not been seen as a strategic
task. That view is now changing, as the realization grows that not only
are costs dramatically impacted by procurement decisions and procedures
but also that innovation and response-to-market capability are profoundly
affected by supplier relationships.

The philosophy of co-makership is based upon the idea of a mutually
beneficial relationship between supplier and buyer, instead of the more
traditional adversarial stance that is so often encountered. With this
partnership approach, companies will identify opportunities for taking
costs out of the supply chain instead of simply pushing them upstream or
downstream. Paperwork can be eliminated, problems jointly solved, quality
improved and information shared. By its very nature, co-makership will
often involve longer-term relationships, but with fewer suppliers.

A fundamental feature of this integrated approach to supply chain
management is the adoption of some form of alignment and synchroni-
zation of the customer’s and the supplier’s processes.

The aim should be to view your suppliers’ operations as merely an
extension of your own. Companies like Nissan, in their UK manufacturing
facility, have developed closely linked systems with all of their suppliers
so that those suppliers have full visibility not only of the production
schedule at Nissan’s Washington plant, but also of the real-time sequence
in which cars are moving down the assembly line. By the use of electronic
data interchange (EDI) and open communications, Nissan has been
able to reduce lead times, eliminate inventories and take costs out of the
supply chain. Other companies may have introduced similar just-in-time
(JIT) systems, but often, in so doing, have added to their suppliers’ costs,
not reduced them.

MANUFACTURING

There has been much talk of ‘lean” manufacturing in recent years (led
by Womack, Jones and Roos, 1990). The idea of leanness in this sense is
that wasteful activities are reduced or eliminated and that value-creating
processes are performed more quickly. However, just as important
as leanness is agility. Agility is a wider supply chain concept that is more
concerned with how the firm responds to changes in marketplace
requirements — particularly requirements for volume and variety. Leanness
is undoubtedly a desirable feature of a supply chain unless it leads to a
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misplaced emphasis on manufacturing costs. It may be preferable, for
example, to incur a cost penalty in the unit cost of manufacture if it
enables the company to achieve higher levels of customer responsiveness
at less overall cost to the supply chain.

The key word in manufacturing in today’s environment is flexibility —
flexibility in terms of the ability to produce any variant in any quantity,
without significant cost penalty, has to be the goal of all manufacturing
strategies. In the past, and even still today, much of the thinking in manu-
facturing was dominated by the search for economies of scale. This type
of thinking led to large mega-plants, capable of producing vast quantities
of a standardized product at incredibly low unit costs of production. It
also has led many companies to go for so-called “focused factories’, which
produce a limited range of products for global consumption.

The downside of this is in effect the possibility of hitting the ‘disecon-
omies’ of scale: in other words, the build-up of large inventories of finished
product ahead of demand, the inability to respond rapidly to changed
customer requirements and the limited variety that can be offered to
the customer. Instead of economies of scale, the search is now on for
strategies that will reduce total supply chain costs, not just manufacturing
costs, and that will offer maximum flexibility against customer require-
ments. The goal must be ‘the economic batch quantity of one’, meaning
that in the ideal world we would make things one at a time against known
customer demands.

One of the lessons that the Japanese have taught us is that the route to
flexibility in manufacturing does not necessarily lie through new technol-
ogy, eg robotics, although that can help. A lot can be achieved instead
through focusing upon the time it takes to plan, to schedule, to set up, to
change over and to document. These are the classic barriers to flexibility
and if they can be removed then manufacturing can respond far more
rapidly to customer requirements. In a factory with zero lead times, total
flexibility is achieved with no forecasts and no inventory! While zero lead
times are clearly an impossibility, the Japanese have shown that impressive
reductions in such lead times can be achieved by questioning everything
we do and the way in which we do it.

DISTRIBUTION

The role of distribution in the supply chain management model has
extended considerably from the conventional view of the activity as being
concerned solely with transport and warehousing. The critical task that
underlies successful distribution today is demand management.
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Demand management is the process of anticipating and fulfilling
orders against defined customer service goals. Information is the key to
demand management: information from the marketplace in the form of
medium-term forecasts; information from customers, preferably based
upon actual usage and consumption; information on production schedules
and inventory status; and information on marketing activities such as
promotions that may cause demand to fluctuate away from the norm.

Clearly, while forecasting accuracy has always to be sought, it must be
recognized that it will only rarely be achieved. Instead the aim should
be to reduce our dependence upon the forecast by improved information
on demand and by creating systems capable of more rapid response to
that demand. This is the principle that underlies the idea of quick response
logistics.

Quick response logistics has become the aim for many organizations,
enabling them to achieve the twin strategic goals of cost reduction and
service enhancement. In essence, the idea of quick response is based upon
a replenishment-driven model of demand management. In other words,
as items are consumed or purchased, this information is transmitted to
the supplier and this immediately triggers a response. Often more rapid,
smaller consignment quantity deliveries will be made, the trade-off being
that any higher transport costs will be more than covered by reduced
inventory in the pipeline and at either end of it, yet with improved service
in terms of responsiveness. Clearly information technology has been a
major enabling factor in quick response logistics, linking the point of sale
or consumption with the point of supply.

A further trend that is visible in distribution is the search for postpone-
ment opportunities. The principle of postponement is that the final con-
figuration or form of the product should be delayed until the last possible
moment. In this way maximum flexibility is maintained, but inventory
minimized. The distribution function takes on a wider role as the provider
of the final added value. For example, at Xerox the aim is not to hold any
inventory as finished product but only as semi-finished, modular work in
progress, awaiting final configuration once orders are received. Similarly,
at Hewlett-Packard, products are now designed with ‘localization” in mind.
In other words, products will be designed for modular manufacture
but with local assembly and customization to meet the needs of specific
markets. In this way economies of scale in manufacturing can be achieved
by producing generic products for global markets while enabling local
needs to be met through postponed configuration.

What is apparent is that distribution in the integrated supply chain has
now become an information-based, value-added activity, providing a
critical link between the marketplace and the factory.
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THE NEW COMPETITIVE FRAMEWORK:
THE FOUR Rs

We began this chapter with a brief review of how today’s customer is
increasingly seeking added value and how logistics management can
provide that value. In the past, the primary means of achieving competi-
tive advantage were often summarized as the ‘four Ps” — product, price,
promotion and place. These should now be augmented with the ‘four Rs’
— reliability, responsiveness, resilience and relationships — and logistics
strategies need to be formulated with these as the objectives. Let us briefly
examine each in turn.

Reliability

In most markets and commercial environments today, customers are
seeking to reduce their inventory holdings. Just-in-time practices can
be found in industries as diverse as car assembly and retailing. In such
situations it is essential that suppliers can guarantee complete order-fill
delivered at agreed times. Hence a prime objective of any logistics strategy
must be reliability.

Making logistics systems more reliable means that greater emphasis
must be placed upon process design and process control. The processes
that are particularly germane to logistics are those to do with order
fulfilment and supply chain management. Because traditionally these
processes have been managed on a fragmented, functional basis they
tend to have a higher susceptibility to variability. These processes are
typified by multiple ‘hand-offs’ from one area of functional responsibility
to another and by bottlenecks at the interfaces between stages in the
chain. One of the benefits of taking a process view of the business is that
it often reveals opportunities for simplification and the elimination of
non-value-adding activities so that reliability inevitably improves.

One of the main causes of unreliability in supply chain processes is
performance variability. Recently, the use of so-called ‘Six Sigma” meth-
odologies has been adopted to reduce that variability. Six Sigma is the
umbrella term applied to a range of tools that are designed to identify
the sources of variability in processes and to reduce and control that
variability.

Responsiveness

Very closely linked to the customers’” demands for reliability is the need for
responsiveness. Essentially this means the ability to respond in ever-shorter
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lead times with the greatest possible flexibility. Quick response, as we
have seen, is a concept and a technology that is spreading rapidly across
industries. For the foreseeable future, speed will be a prime competitive
variable in most markets. The emphasis in logistics strategy will be upon
developing the means to ship smaller quantities, more rapidly, direct to
the point of use or consumption.

The key to time compression in the logistics pipeline is through the
elimination or reduction of time spent on non-value-adding activities.
Hence, contrary to a common misconception, time compression is not
about performing activities faster, but rather performing fewer of them.
The old cliché “Work smarter, not harder’ is particularly relevant in this
context.

As Hammer and Champy (Hammer, 1990; Hammer and Champy, 1993)
have pointed out, many of the processes used in our organizations were
designed for a different era. They tend to be paper-based, with many —
often redundant — manual stages. They are sequential and batch-oriented
rather than parallel and capable of changing quickly from one task to
another. Even though eliminating or reducing such activities may in-
crease cost, the end result will often be more cost-effective. For example,
shipping direct from factories to end customers may be more expensive
in terms of the unit cost of transport compared to shipping via a regional
distribution centre, but time spent in the distribution centre is usually
non-value-adding time.

Resilience

Today’s supply chains are more complex and vulnerable to disruption
than ever before. In many cases, as a result of outsourcing and the in-
creasingly global nature of supply chains, the likelihood of interruption
to product and information flows has increased significantly.

Identifying, mitigating and managing supply chain risk is now a critical
requirement to ensure business continuity. The idea of resilience in the
context of supply chain management is that supply chains need to be
able to absorb shocks and to continue to function even in the face of
unexpected disruption.

The paradox is that in many cases, because companies have adopted
‘lean’ strategies and reduced inventories and, often, capacity, there is
little “slack’ left in their systems. Resilient supply chains will typically
incorporate strategic buffers at the critical nodes and links in their
networks. These buffers could be in the form of inventory or capacity,
possibly shared with competitors.

As uncertainty in the business environment continues to increase,
organizations need to adopt a more systematic and structured approach
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to supply chain risk management. One way in which this can be achieved
is by creating a supply chain continuity team whose job is to audit risk
across the supply chain and to develop and implement strategies for the
mitigation of any identified risk.

Relationships

The trend towards customers seeking to reduce their supplier base has
already been commented upon. The concept of ‘strategic sourcing’ is now
receiving widespread support. Strategic sourcing is based on the careful
selection of suppliers whom the customer wishes to partner. The benefits
of such an approach include improved quality, innovation sharing,
reduced costs and the integrated scheduling of production and deliveries.
Underlying all of this is the idea that buyer—supplier relationships should
be based upon partnership. More and more companies are discovering
the advantages that can be gained by seeking out mutually beneficial,
long-term relationships with suppliers. From the suppliers” point of view,
such partnerships can prove formidable barriers to entry to competitors.
Once again, companies are finding that logistics provides a powerful
route to the creation of partnerships in the marketing channel. Logistics
management should be viewed as the thread that connects the inbound
and outbound flows of channel partners.

A good example of logistics partnership is the growing use of “vendor-
managed inventory” (VMI). The underlying principle of VMI is that the
supplier rather than the customer assumes responsibility for the flow of
product into the customer’s operations. Thus instead of the customer
placing orders on the vendor — often at short notice — the vendor can
directly access information relating to the rate of usage or sale of the
product by the customer. With this information the supplier can better
plan the replenishment of the product with less need to carry safety stock.
In effect, VMI enables the substitution of information for inventory in the
supply chain.

The challenge to marketing and strategic planning in any business is
to construct a corporate strategy that specifically builds upon logistics as
a means to achieving competitive advantage through a much stronger
focus on the four Rs. It is still the case that many organizations have not
fully understood the strategic importance of logistics and hence have
not explicitly tailored logistics into their corporate strategies and their
marketing plans.
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THE ORGANIZATIONAL CHALLENGE

One of the most significant changes in recent years has been the way in
which we think of organization structures. Conventionally, organizations
have been ‘vertical’ in their design. In other words, businesses have
organized around functions such as production, marketing, sales and
distribution. Each function has had clearly identified tasks and within
these functional “silos’ or ‘stovepipes’ (as they have been called) there is
a recognized hierarchy up which employees might hope to progress.
Figure 1.3 illustrates this functionally oriented business.

The problem with this approach is that it is inwardly focused and con-
centrates primarily on the use of resources rather than upon the creation
of outputs. The outputs of any business can only be measured in terms of
customer satisfaction achieved at a profit. Paradoxically, these outputs
can only be realized through coordination and cooperation horizontally
across the organization. These horizontal linkages mirror the materials
and information flows that link the customer with the business and its
suppliers. They are in fact the core processes of the business. Figure 1.4
highlights the fundamental essence of the horizontal organization.

In the horizontal organization, the emphasis is upon the management
of processes. These processes, by definition, are cross-functional and in-
clude new product development, order fulfilment, information manage-
ment, profitability analysis and marketing planning.
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Functional
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Figure 1.4 The horizontal/process organization

The justification for this radically different view of the business is that
these processes are in effect ‘capabilities’ and, as we have observed, it
is through capabilities that the organization competes. In other words,
the effectiveness of the new product development process, the order
fulfilment process and so on determine the extent to which the business
will succeed in the marketplace.

How does a conventionally organized business transform itself into a
market-facing, process-oriented organization? One of the major driving
forces for change is the revolution that has taken place in information
technology and systems, enabling the supply chain linkage to become
a reality. More and more, the business will find itself organizing around
the information system. In other words, the processes for capturing
information from the marketplace (forecasts, anticipated requirements,
customer schedules and orders) will be linked to the processes for
meeting that demand.

It is no coincidence that companies that have installed the new genera-
tion of ‘enterprise resource planning’ (ERP) systems have also been at
the forefront of the change from vertical to horizontal organizational
structures. These systems enable entire supply chains to become truly
demand-driven through the use of shared information. They open up
new and exciting opportunities to create true end-to-end pipeline man-
agement and the achievement of the ultimate business goal of high service
to customers at less cost.
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SUMMARY

Businesses in all types of industries are placing far greater emphasis on
the design and management of logistics processes and the integration
of those processes upstream and downstream with those of suppliers
and customers.

The business of the future will undoubtedly be market-driven, with
logistics processes providing a critical means for achieving corporate
goals.

It will be a highly coordinated network of outsourced flows of materials
and supplies, integrated through an information system that reaches
from the ultimate consumer to the far end of the supply chain.

The era of logistics and supply chain management, which many have
predicted for some time, seems finally to have arrived.
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Best practices in logistics and
supply chain management.
The case of Central and
Eastern Europe

Krzysztof Rutkowski, Warsaw School of Economics

THE ESSENCE OF THE PHENOMENON OF
BEST PRACTICES IN BUSINESS

All talk about logistics and supply chain management practices — the best,
the good, the bad, and the worst — seems to pervade logistics and supply
chain managers (at least temporarily) on both sides of the Atlantic. The
visibility of the widely publicized successes of companies such as Toyota,
Wal-Mart, Dell, Apple, IBM, P&G or IKEA has encouraged supply
chain managers from many other industries to benchmark against
their practices and to try to apply some of the practices in their own
organizations.

In management, are there practices which can contribute to the achieve-
ment of established business goals in the best possible way? The answer
to this question has probably always been on the minds of management
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theoreticians and practitioners. The very notion of best business practices
also seems to be nothing new. The best practice phenomenon has been
widely regarded as a ‘corporate miracle’ and became popular among
practitioners of various disciplines in the 1980s and 90s." In the current
global economy of the 21st century, where companies more than ever are
being forced to optimize their operations as a matter of survival, the term
(or buzzword) ‘best practice’ gains more relevance for, and more interest
from, key management personnel every year. Everyone wants to know
how their operations compare with those of their competitors, and best
practice metrics is seen as one way of doing this.> More and more companies
see value in copying such practices if they are shown to be more efficient
or more effective than current methods. The ability to translate the
successful experience of one organization for the benefit of another
represents a core element of the operating philosophies of many leading
companies from all continents, which integrate best practices into their
operating philosophies.’

The term ‘best practice” is widely, albeit unreflectively, used within any
type of business, including logistics and supply chain management. Best
practices come in many shapes and sizes. There are best practices around
policy, concept, model, process, activity, initiative, information, organiza-
tion, people and technology. Taken together, best practices provide a
comprehensive framework for designing, implementing and operating at
the optimal level of performance.* There is a plethora of ‘best practice
examples’ everywhere, especially if they concern the presentation of a
company, its business offer, its successes and its achievements. A closer
analysis of these practices indicates, however, that the term is rarely
precisely defined and in most cases it is not uniformly understood, while
the cited examples rarely reflect those business achievements which
deserve publicity and the notion of ‘the best’. Looking at the posts and
comments on websites, it appears that the term is either ‘overused” or
misunderstood. Unfortunately, companies often confuse the latest or
trendiest with the best, and the best practices of one era are soon super-
seded by the ever more ludicrous fads of the next.’

Best practices might be concepts, processes, activities or procedures
with demonstrated ability to achieve superior results, which have been
shown in practice to be the most effective and are considered leading
edge, or exceptional models for others to follow. The best practice cannot
be an acceptance of mediocrity; it must be supported by an achievement
of unique success, ensuring the company’s competitive advantage and its
ability to achieve better results than the competition. Only then can such
practices become the basis for achieving success, the consequence of
which is a practice worthy of imitation by others. Using proven patterns
as a base saves us from running into problems that others have already
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experienced, and also prevents us from reinventing the wheel and wasting
effort. It pays to work smart by leveraging and building on existing
information or proven patterns to fit our need. So irrespective of the name
we’d like to give them, we do need ‘things’ of the nature of best practices
and patterns to help us do our job better.

To some extent it doesn’t matter if the ‘best practices” are really best or
not. ‘Best practices’ is only the name we choose to call them. Maybe it’s
a bad name but the important thing is that they teach us something,
even if we don’t agree with them. Unfortunately, this entire discussion is
based on a misunderstanding of the word ‘best” in the context of the
phrase ‘best practice’. It does not mean ‘better than all other practices
in all contexts’.®

TRANSFERRING BEST PRACTICES — ONE
SOLUTION FITS ALL?

Can best practices be moved across sectors? Is it possible to transfer
successful solutions from a small company to a large organization and
vice versa? Are there any generic solutions that can be used regardless
of the context in which they are applied? What are the problems facing
companies when they transfer practices and learn from each other? The
mythology about best practices is that they universally improve every
organization. The truth is more likely that firms are so idiosyncratic that
any practice born elsewhere probably needs tailoring before it can be
imported.”

Some of the best practices are universal by nature and may be applied
in all organizations and regions of the world (therefore are easily transfer-
able); some, however, are specific to given sectors, regions or firms, which
may significantly differ from each other and which may require a com-
pletely different approach to achieve success. The Six Sigma concept
could be applied to control of the manufacturing process in practically all
areas of business, whereas the Quick Response concept in its original
form was restricted to the textile industry. The concept of distribution
structures based on fully automated distribution centres works well in
countries and regions characterized by high land and labour costs but
fails to do so where the cost of these resources is low.

According to C. Ashton, ‘best’ is always contextual, or situation specific.
No practice is good or bad in itself.® A ‘best practice’ is best only in
the precise, specific context in which it exists. Even if moved from one
situation to another very similar one, the chances of the transfer being
made with practice intact might be nil. A specific development history,
evolution path, competition strategy, key competences, size, accessible
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resources, organizational structure, products, management style, company
culture, condition of the market, competition, regulatory environment,
governmental assistance/impediments, executive leadership, state of
international trade, acts of God, technology life cycle, partnerships/
alliances, trendiness/hipness, inertia, effects of corruption or even luck
may be decisive in ensuring that transferring best practices between firms
as well as business lines and countries is not a simple task. One can learn
from the practices of others, but copying them by rote without analysing
the conditions within which they were developed and implemented
and then comparing them to one’s own particular situation and making
requisite adjustments would lead to mistakes being made. The best
practices should therefore be perceived more as models to be imitated
than ready models to be copied by other companies. One size doesn't fit
all! The Supply Chain 2020 research project provides an excellent example
of this type of approach to best practices.

MIT Supply Chain 2020

What exactly is an excellent supply chain? The Center for Transportation
& Logistics at the Massachusetts Institute of Technology (MIT) is striving
to answer that question. In 2005, the Center undertook a long-term
research effort, called Supply Chain 2020 (SC2020), with the aim of
finding out what the characteristics of so-called perfect supply chains
should be in future. It will also map out the process innovations that will
underpin successful supply chains as far into the future as 2020.
‘Beyond best practices’ is one of the unifying themes behind the
research to be conducted on identifying supply chain principles. It is
predicated on the fact that a practice may be best for the supply chain
of a specific company trying to achieve competitive advantage, but it
may not be best for another company in another industry, nor even in
its own. It is not MIT researchers’ intent to dismiss the value of best
practice benchmarking in the right context. But it concerns them that
managers continue to search fruitlessly for the ‘silver bullet” that they
expect will transform their organization into the next Toyota or Dell.
The successes of global business leaders such as Toyota, Wall-Mart or
Dell, which have been described in a transparent and convincing way,
have inspired theoreticians and the managers of supply chains from
many sectors to attempt to compare themselves with these leaders and
to transfer the best practices of these businesses to their own organiza-
tions. In practice, however, such attempts at transferring outside solutions
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have rarely succeeded. The best practices of Toyota, Dell or Wall-Mart
vary significantly as a result of their completely different approaches to
the configuration and management of their supply chains.

According to SC2020, the companies with the best supply chains are
those with a clear business strategy supported by a supply chain strategy
and a complementary operational model, which enables the perfect
realization of strategy. Their activities are driven by a limited number of
‘tailor-made’ supply chain practices.

A critical element determining the success of the supply chain is the
‘operational goals’ of the firm, which define the main aim of their supply
chain. This supports the firm’s competition strategy and measurement
system, which it uses to assess the effects of managing its supply chain.
The operational goals can be divided into three groups: customer re-
sponsiveness, typical for firms active in those sectors with high profit
margins and short product life cycles (eg fashion apparel, pharmaceuticals,
cosmetics, toys, computers); efficiency, required in companies active in
those sectors with low profit margins (eg the food and beverage industry,
basic-goods retail, industrial supplies); and asset utilization, typical for
those branches characterized by high capital intensiveness (eg the auto-
motive and petrochemical industries, semiconductor fabricators).

Some supply chains, such as those of Wall-Mart or Dell, must be
extremely efficient in order to maintain low costs and remain price-
competitive. Others are designed in such a way as to focus more on
reactive capacity, less so on costs. IBM is a good example of a company
which has to focus on its ability to react quickly to signals coming from its
customers, for only such an approach can guarantee its long-term success
in the sale of its high-profit-margin products and services (although certainly
at the cost of maintaining greater stocks and higher operational costs).

In light of these assumptions, a perfect supply chain is characterized
by a focus on a limited number of consistent and cross-optimized business
practices, which mutually reinforce each other and are strictly tied to
the operational goals of the company. Perfect supply chains avoid,
according to SC2020, the trap of trying to do everything well, for as a
rule this results in nothing being done properly. In order to be perfect,
the supply chain must focus more of its resources on the most important
tasks, and less on others which are not as important from the perspective
of the company’s strategy and operational model. Therefore, according
to SC2020, perfect supply chain practices deserve such credit only
when the entire package of practices strengthens the realization of the
firm’s competitive strategy and its operating model. This means that the
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term ‘best’” may only apply when the whole system of tailored practices
is greater than the sum of the parts.

Source: www.sc2020.net; L. Lapide, MIT’s SC2020 Project: the
essence of excellence, Supply Chain Management Review, April 1, 2006;
Proceedings of the Supply Chain 2020 Project’s European Advisory
Council’s Fall 2005 Meeting, Frankfurt, 18 October 2005; T. Speh, Key
Criteria for Supply Chain Excellence: US experience, BestLog Meeting,
Paris, 16 May 2007.

The best practice of one company will not automatically become best
practice in another unless it is adapted, successfully implemented and
brings the expected results.” Yesterday’s core capabilities embedded in
best practices could become tomorrow’s core rigidities. Institutionalization
of ‘best practices’ by embedding them in information repositories may
facilitate efficient handling of routine, ‘linear’ and predictable situations
during stable or incrementally changing environments. However, when
change is radical and discontinuous, there is a persistent need for
continual renewal of the basic premises underlying best practices.
Organizations in such environments need imaginative suggestions and
inspiration more than they do best practices."

THE BEST PRACTICES — BETWEEN THE HAMMER
OF ECONOMIC DEMANDS AND THE ANVIL OF
CORPORATE SOCIAL RESPONSIBILITY

In business, the principle of achieving various goals (understood to be
economic, most frequently financial) is dominant. This is generally the
basic and sometimes only criterion of best practice assessment.
Undoubtedly, many such business goals can be found, but the basic role
is played by various financial targets (eg costs, revenues, profit, profitabil-
ity). A US research, consulting and publishing firm that is a world leader
in the field of best practice benchmarking, Best Practices, LLC, defines
them as verified tactics which maximize revenues and profits, increase
productivity and optimize costs."! When aiming for specific mastery of
business activities, can non-business targets be completely overlooked?
First of all, this means facing balanced development postulates, which
involve not only ensuring the financial success of a business in the long
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run, but also simultaneous involvement on the part of economic and
social development, environmental protection, protection of social stability
and assisting clients and suppliers in the fulfilment of the same targets.
A balanced development has three, intrinsically linked, dimensions:
economic, ecological and social.

A given practice may potentially lead to business success, but fail to
find success for political, social or ecological reasons. Examples of such
unacceptable practices are: building lasting business relationships with
raw material suppliers from a country that is politically unstable; enforc-
ing advanced technology in production or distribution that eliminates
the need for a larger workforce in countries and regions with a high un-
employment rate; and building distribution systems based on frequent road
transport supplies in regions affected by heavy traffic congestion and/or
in ecological danger. For non-business targets one must undoubtedly
include various aims, such as meeting the challenges of social responsibility
and/or balanced development.

Such a perspective refers to the guru of green business, ] Elkington,
who claimed that the success of a company influences its achievement in
three respects: economic, ecological and social. He proposed a simultaneous
consideration and balancing of three key dimensions (the Triple Bottom
Line) observed from a micro perspective.'” From the perspective of the
organization, sustainable development is not only a question of good
corporate citizenship based on collecting bonus points by reducing harmful
emissions from its factory or ensuring healthcare for its workers, but
becomes a fundamental principle for intelligent management. This
concept emphasizes that combining social, ecological and economic
activities not only has a positive influence on the natural and social
environment, but also has its expression in economic benefits and the
building of a competitive edge in the long term. In light of this concept,
the exclusive realization of economic (financial) objectives is not the best
of practices, but it is difficult to acknowledge that such practices realize
ecological and social objectives but without any success in the economic
sphere. Undoubtedly, good practices have the object of achieving eco-
nomic and ecological, or economic and social, objectives, while the best
practices focus on realizing economic, ecological and social objectives at
the same time (see Figure 2.1).

It is believed that orientation towards sustainable development helps
today’s companies increase their market share, build customer loyalty,
positively distinguish their brand, improve employees” morale and loy-
alty, and increase the effectiveness and productivity of their activities.
Attention is also paid to the fact that such an orientation lessens risk by
way of avoiding negative social opinions, taking a proactive approach
towards new regulation and avoiding future safety threats of the supply
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Good practices?

Social
performance

Environmental
performance

Best practices

Better practices

Economic
performance

Better practices

Figure 2.1 The best practices in light of the Triple Bottom Line concept
Source: devised on the basis of Carter and Rogers, 2008

chain. The BestLog project, described below, illustrates how logistics and
supply chain management might combine economic, ecological and so-
cial dimensions in best practice assessment.

BestLog Project

The European BestLog research project is an ambitious attempt to
undertake ecological and social topics with reference to logistics and
supply chain management. A particular aim of the project principal, the
Directorate-General for Energy and Transport (DG TREN), is an elabora-
tion of the concept that will meet the challenge of sustainable land
transport. From a long-term perspective, within the scope of the BestLog
project is an attempt to overcome many of Europe’s problems in the
areas of transport, logistics and supply chain management, such as: a
30 per cent increase in transportation volume in the past decade, which
has not been accompanied by suitable development of the transport
infrastructure; underutilized intermodal transport; road congestion and
environmental pollution; shortage of qualified supply chain manage-
ment personnel; unsatisfactory exchange of supply chain management
knowledge and practice; a gap in strategies for harmonizing efficiency
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and sustainability; and stakeholders’ increasing sensitivity with regard
to social responsibility. Failure to tackle these problems may mean
that economic growth and effective development of the continent are
threatened. The project is part of the EU policy context and the DG
TREN transport policy context.

The first context draws particular attention to: the ‘Transport White
Paper’ subordinating transport to economic interests as well as those of
European citizens (transport at the service of European industry and
citizens); Lisbon strategy assumptions leading to the creation of jobs by
making Europe the most competitive and knowledge-based region of
the world; sustainable development goals establishing the harmoniza-
tion of economic growth and transport (decoupling economic growth
and transport growth); and EU enlargement — continual integration of
new Member States.

The DG TREN political transport context aims to pay particular atten-
tion to the following: intermodal transport needs ‘door-to-door” logistics
solutions to be successful and compete in real terms; co-modality, with
the assumption improvement of efficiency of all modes separately and
together in intermodal chains; and shippers, who should take all modes
of transport (not just road transport) into consideration.

Although the BestLog project concentrates on the promotion of
‘green’ transport solutions in logistics and supply chain management, it is
closer in its assumptions to ) Elkington’s concept (a parallel consideration
of three key microeconomic goals), which is illustrated in Figure 2.2.

Sustainability

Social Economic Environmental
Health and safety Quality Emissions

Natural resources

Noise Efficiency utilization

Employees Responsiveness Waste and recycling

Figure 2.2 The scope of best practice assessment in the BestLog
project — with benefits analysed in social, economic and ecological
categories

Source: http://www.bestlog.org/; Department of Logistics at WSE, 2009
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WHERE DO CENTRAL AND EASTERN EUROPE
COUNTRIES COME FROM? FROM THE WORLD
OF WORST PRACTICES!

Accepting the existence of best practices brings with it the necessity of
accepting the thesis that their opposites also exist, namely — worst practices.
‘Worst practice’ is the synergistic combination of many elements of bad
practice. Having just one or two elements of bad practice does not lead to
worst practice status, but a range of bad practices that can ‘support’ and
‘multiply” each other does. The economic and business environment of
Central and East European countries before 1990 was a breeding ground
for the emergence of worst practices in various business activities, including
logistics.

With the end of the Second World War in 1945, Europe found itself
divided into two spheres of power. Decades of separation during the
Cold War resulted in different logistics systems and management attitudes
in Western and Eastern Europe.” There is an obvious danger in general-
izing about Central and Eastern Europe (CEE) as if it had been one place.
CEE countries were not homogenous either in political or economic
dimensions. Typically, however, under the centrally planned system,
control over the entire economic system resided with state-owned enter-
prises (SOEs), which had dominance over raw material supplies, manu-
facturing, wholesaling and retailing, as well as warehousing. Government
control of the economy meant that industry structures and management
practices were not focused on efficiency. A persistent imbalance between
demand and supply caused constant shortages."* Production was based
on available raw materials, instead of customer orders. Because of short-
ages, managers’ purchasing behaviour was inconsistent with the basic
rules of logistics. Customer service was an unknown field. In fact,
centrally planned economies did not need logistics. Therefore, logistics as
a function was immaterial under the old system because whatever and
whenever goods were available, they were sold.”® Achieving legendary
worst practice business and logistics practices in CEE must have exceeded
expectation in a number of areas!

Logistics, if any, was oriented towards purchasing, not towards selling,
and its characteristics were:

® no or poor customer focus;

® 1o or poor sales forecasting/order processing (customers went ‘shop-
ping’ in production);

® lack of information systems;

® 1o or poor management of finished goods;

® no or poor material flow structures (internal and external);
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no or poor quality focus on warehouses and transportation;

no third party available (either own truck fleet, or customers’ trucks);

very high stocks of raw materials (... if available, buy as much as
you can);

very high stocks of packaging materials;

very long lead times, with loading times up to 12 hours;

scarce palletization of products, leading to double and triple handling;

people not familiar with Western logistics management tools, but with
very good technical preparation.

Centrally planned economies generally put little emphasis on the retail
sector. The communist government in Poland, for example, worked with
an ‘economy of shortages’, where demand for most goods was greater
than supply and there was no incentive to develop an efficient distribution
system.'® Furthermore, physical distribution of goods was primarily the
responsibility of a government-run railroad and over-the-road carriers.
Where more efficient private enterprises existed, they were very limited
in both their operations and their influence on the overall system. Because
of the overwhelming role of SOEs, this was a major hindrance not
only for domestic firms, but also for most foreign companies wishing to
develop business opportunities in Poland."”

WHERE ARE CEE COUNTRIES GOING?
THE CASE OF POLAND

The fall of the Berlin Wall in 1989 served as both a literal and a symbolic
catalyst for communism’s decline in Europe and the emergence of social
and economic freedom throughout Eastern bloc countries. The sudden
collapse of the centrally planned institutions initiated the transition of
Central and Eastern Europe into a market economy. New market forces
transformed logistics structures and created a competitive environment
for distribution services. Government regulations on developing sales
and distribution networks did not exist beyond those needed to establish
a business. Poland’s new retail sector played a major role in bringing the
country through a period of transition and into the subsequent period of
growth. During this period the retail sector changed from having no
power at all, simply following central government plans, to becoming a
major force in the economy with increasing control of supply chains.
Though the logistics revolution in Poland began in the retail industry,
its relevance to other businesses has become ever more apparent. The
appearance in Poland of global businesses with long supply chains has
created new logistics challenges. As multinationals started expanding in
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the region, so did the global logistics firms. They were hoping to pick up
business from the grocery, automotive, electronics, pharmaceutical and
furniture sectors, now playing an important role in Poland. Global com-
petition also poses a big challenge to Polish firms. If they are to find a
place in the new pan-European supply chains that have begun to straddle
Central and Eastern Europe, they will need to bring their logistical
organization and technology up to the standards of multinationals. And,
more generally, they will only stay competitive if they can keep pace with
the state-of-the-art concepts and techniques now revolutionizing logistics
and supply chain management in the West."®

The results of this transformation and privatization in Poland created a
rapid expansion of logistics business opportunities. In the 1990s logistics
was barely considered in the long-term plans of even major companies:
now its strategic role is recognized in almost every organization. In the
past decade, logistics in Poland has undergone a Cinderella-like trans-
formation. This is hardly surprising. Recent years have seen a growth
in international trade, strategic alliances, e-commerce and increased out-
sourcing of non-core activities. Add to this the increased emphasis on
customer satisfaction, flexible operations, time compression and concern
for the environment, and it becomes clear why organizations are concen-
trating on getting their logistics and supply chain management right.
They are fast becoming a real focal point, as companies come to see them
as a key battleground for gaining competitive advantage.” Meanwhile,
logistics and supply chain management have become a fully fledged
‘science’, complete with their own vocational schools, university depart-
ments, research institutes, consulting firms, journals and newspapers.

Poland is the largest of the CEE countries. It has the largest landmass,
the largest population and the largest economy. Poland’s integration with
the global economy has been highly dependent on foreign capital. Since
the beginning of the 1990s there has been a huge increase in foreign direct
investment in Central and Eastern Europe, with Poland topping the list of
investment destinations.” This should be no surprise bearing in mind
Poland’s geographical location and the shift of production to this part of
the world. According to the latest European Attractiveness Survey pre-
pared by Ernst & Young, in 2007, Poland ranked as the most attractive
destination for new foreign investment in Europe.*'

Direct foreign investment in Poland involved not only the transfer of
capital, but also machines, devices and technology, as well as modern
systems of management and technological, marketing and organizational
knowledge. These spread through the economy and were also incorp-
orated by native companies with Polish capital. This contributed to the
increase of competitiveness and innovation of all Polish enterprises,
which at the same time improved their organizational culture and business



26 Global logistics

ethics. The worst business practices were replaced by good and acceptable
ones. This allowed Polish firms to enter European and global markets.
Their practices became not just good, but the best, unique on a global
scale, and worthy of being copied abroad.

The research projects carried out by the Department of Logistics at
Warsaw School of Economics (WSE) have covered many of the latest
examples of leading-edge companies and practices. In the authors’ view,
the content of the cases developed within these projects perfectly reflects
the spirit of the smart opinion of D Blanchard on best practices” essence:
"“Best practices” don’t just happen by throwing a lot of money at your
supply chain problems. ... It takes money, but it also takes time, talent,
energy, focus, commitment from senior management, and a lot of guts to
pull off a supply chain transformation. Those are the qualities that the
best-run companies in the world share, and it's why they're on top.”” The
knowledge and abilities of huge global corporations, together with entre-
preneurship, imagination and an innovative approach to the business
practices of corporations on the part of Polish managers and employees,
led to an unexpected effect — the best practices ‘Made in Poland’.

The benefits that Poland has gained from being a late entrant have
enabled it to skip many interim best practices that were implemented
by companies before the collapse of communism in the region. This
quantum leap has allowed Polish logistics and supply chain managers
to develop their own best practices. Moreover, no longer is Poland an
importer of best practice. It is now an exporter, with its examples holding
their own and available to the rest of the world.” The Polish small car
producer Fiat Tychy provides an excellent example of how Polish best
practices can influence automakers of other countries and continents.

Chrysler comes to Poland to learn the secrets
of small-car production

American car companies never knew how to build a good small car.
After a decade in which Detroit automobile companies depended on
sales of big sport utility vehicles and pickup trucks for their profits, high
gasoline prices are sending consumers flocking to small cars. Therefore,
Detroit companies are rushing small cars into development and making
deals with foreign companies to supply them.

Fiat, one of Europe’s oldest and largest car companies, effectively
took over Chrysler in 2009. Instead of buying the equity with cash, it
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will put up capital to retool part of Chrysler’s production capacity to
build smaller cars. The deal is the latest manoeuvre by Fiat’s chief,
Sergio Marchionne, who has pulled the Italian company back from the
brink of collapse since taking over in 2004. The partnership will provide
each company with economies of scale and geographical reach at a
time when both are struggling to compete with larger and more global
rivals like Toyota Motor Corp., Volkswagen AG and the alliance of
Renault SA and Nissan Motor Co.

For many years, carmakers searching for the secret to small-car
success would travel to Japan’s Toyota City. Today, the destination is
Poland’s Tychy. Ever since the car manufacturer Fiat took over, Chrysler
engineers from Detroit have been voyaging all the way to this Polish
town, up until now more famous for its beer, to discover a car factory
employing workers and managing to make a tidy profit! Fiat’s plant in
Tychy has hit a new production record. As of the end of October 2009
the facility rolled out 500,000 cars — up from the 492,000 produced in
all of 2008. The plant is expected to exceed 600,000 units in 2009. At
plants like Tychy, standards have been raised and the art of building
smaller, fuel-efficient cars has been mastered. Chrysler has high hopes
and believes that Fiat can do the same since assuming control.

At Tychy, the latest robotic technology is balanced by workers who
can quickly shift models to match given demand. Today, the factory is
running six full days a week. By contrast, most other car plants in Europe
and the United States are running at a fraction of capacity. Fiat execu-
tives have several goals: to produce subcompact European models at
Chrysler’s North American plants and to teach Chrysler managers how
to introduce smaller cars in the United States that Americans will want
to buy, while increasing efficiency the way Fiat has done at its Tychy
plant.

Mr Zdzislaw Arlet, the Tychy plant director, is always on the lookout
for time- and money-saving improvements, adding that he himself looks
to Toyota’s famous Kaizen system for inspiration. For example, instead
of filling up cars at different production points with brake fluid, petrol,
water and other liquids, one machine on each of Tychy’s three lines fills
each vehicle. A car comes off the assembly line in less than a minute,
half of what it took about 10 years ago. A new focus on quality has
also been developed. About three years ago, workers were assigned an
individual identification number that is stamped on whatever sections
of the car they assemble so any problems at the end of the line can be
traced to the source. ‘At the moment, Tychy is the best of Fiat as far as
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quality is concerned’, said Giuseppe Volpato, a professor of economics
at the University of Venice who has long studied the company. ‘I think
Poland is becoming the reference point for the whole organization, even
in Italy.’

Source: ND Schwartz (2009) To shrink a US car, Chrysler goes to
Poland, The New York Times, 14 July; Auto profits in Tychy, Warsaw
Business Journal, 9 November 2009; Small cars, The New York Times,
22 November 2009; Fiat: Facts, Discussion Forum, and Encyclopedia
Article, http://www.absoluteastronomy.com/topics/Fiat [accessed 22
November 2009].

THE BEST PRACTICES — THE HOLY GRAIL OF
CONTEMPORARY BUSINESS?

Does the search for best practices place too much hope on discovering
something new, something extraordinary, which does not exist? Many
theoreticians and practitioners of management formulated and attempted
to implement the ‘Zero Inventory’ or the “Zero Defects’” theory. From the
beginning they were all too aware that they were striving to realize an
unachievable goal, but this aim brought them closer to achieving better
results than others. They failed to reach the absolute goal, perfection, but
did become role models for others. The same goes for best practices. The
comparison of the quest for best practices to the quest for the Holy Grail
might also be a useful one. Striving to discover best practices is similar
to the legendary search for the Holy Grail. To this day, nobody knows
what the Holy Grail actually was or whether it actually existed. Despite
long-term searches it has never been found. The same goes for the best
practices.

Nevertheless, in the search for unique company success, business
leaders allow themselves to discover all those things that lead to their
achievement, which gives the company or institution an edge over the
competition and proves its ability to achieve better results. Why, there-
fore, should one not aim to discover the basis for all these successes and
make further attempts to transfer such experiences to the company? Such
a shift may bring great benefits.

One can imagine a Sir Lancelot of the logistics and supply chain industry
seeking the ultimate best practice without knowing what it is and whether
it actually exists!
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global logistics
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INTRODUCTION

Internationally successful companies have identified the importance of
logistics as a management function. Public awareness of logistics has
increased significantly, and its influence on strategic corporate decisions
is strong. However, many companies are still in the process of defining
the specific scope of responsibility for their logistics function and gearing
their service networks towards the needs of their customers.! Reduced
delivery times and adherence to defined delivery dates as well as com-
pleteness and accuracy of delivery are important criteria for increasing
customer satisfaction through logistics services.

At the same time, worldwide megatrends such as internationalization
of procurement, production and sales, increasing resource scarcity and
energy costs are challenges for logistics managers and lead to new and
changing requirements on the network competence of companies. As
a result, overriding macroeconomic and social trends have an ongoing
effect on the development of logistics. More than ever before, today’s
logistics managers are confronted with dynamic trends in corporate
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development, and dynamic trends are difficult to forecast. Future-oriented
strategies must be able to adapt to nascent trends as early as possible, and
logistics goals must be geared towards these trends. This is the only way to
ensure the long-term success of a company. Besides globalization, other
major logistics challenges are continuously arising, especially in the form of
internationalization, increased security requirements and an increasing
demand for ecological sustainability. Within the framework of this chapter,
we discuss the evolution of megatrends in general and analyse the effects
of three identified megatrends on logistics and supply chain management.

TREND RESEARCH

A challenging market environment paired with modern information and
communication technology as well as continuously increasing global link-
ages and dependencies of economic systems lead to higher dynamics on
enterprise levels. In addition, the increasing complexity of value chain sys-
tems makes future developments appear more uncertain than ever before.

Accordingly, companies are constrained to react to these constantly
changing influences. Studying the past in order to make a future projection
is suitable only to a limited extent. Rather, early detection of emerging
developments and their influencing factors as well as anticipatory estima-
tion of possible impacts is required.

Logistics in particular has been subjected to extensive change in the
past four decades in order to meet the changing requirements and
influences. This process is not yet complete, and in the future logistics
will assume more tasks that go beyond its current scope. To face these
changes in an efficient way and to stay competitive, future developments
have to be forecast and understood. Then strategies can be adjusted to
allow for and take advantage of upcoming trends.

The expression ‘trend” is not to be considered as a temporary fashion
or short-term fad; rather it can be understood as the tendency towards
substantial changes in economic and social structures and processes that
will take effect in the near future. Core characteristics of trends are their
duration and the scope of their effects. For duration, the shortest trend
interval is a season. Assuming a certain stability in the development of
trends, research is limited to five years of observation. The scope of their
effect differentiates the sectors of our society in which changes show up.
Three types of trends can be distinguished:

® social trends that describe cultural and social changes;

® consumption trends that show the impact of social trends on goods
and services;

® industry trends that reveal developments within an industry sector.
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Based on the combination of duration and scope, different types of trend
can be outlined. ‘Hype’ is when the scope of effects increases in a very
short time, followed by an equally fast decrease. In comparison, a ‘niche
trend’ has changes that do not reach a certain threshold or advance
beyond a defined range of scope. These can have varying intensity and
continue for an extended period. ‘Real’ trends, however, achieve the
trend threshold after a period of about five years and usually decline after
a further two to three years.

Economic and social developments that have a significantly greater
scope, on a global scale, and often much longer duration — perhaps more
than decades — are described as megatrends. In general, they characterize
a large, powerful, sustained and clear direction of future developments.

MEGATRENDS

Persisting long-term megatrends create particular challenges for logistics
managers and result in increasing demands on their network skills. In the
context of three studies conducted at the Berlin Institute of Technology,
different megatrends with long-term influence on value-adding networks
—and thus on logistics — were analysed. In the following sub-sections, key
results of the surveys into the megatrends of internationalization, security
and ecological sustainability and their implications on logistics systems
are considered in more detail.

Megatrend internationalization

The conditions for employment and execution of cross-border economic
activities have improved significantly during the past century, and have led
to an unprecedented amount of globally exchanged goods and globally
dispersed value chains. Liberalization of markets, decreasing transportation
costs and huge steps forward in information and communication tech-
nologies allow globally interconnected production systems — encouraging
companies into a continuing process of internationalization to achieve
growth in new markets and gain cost advantages in new locations.

In a rapidly changing environment, time is of major strategic import-
ance for success when companies go global. On the one hand, com-
panies need to manage the specific point in time when they penetrate
a foreign market (particularly important in, for example, the current
economic downturn), and on the other, the duration of the entire process
of entering the foreign market is of decisive importance. In order to keep
costs low, utilize assets as quickly as possible and implement business
strategies, the internationalization process faces an enormous pressure
on time.
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Figure 3.1 Framework of the internationalization process

In 1993 Miller suggested breaking internationalization down into a
series of activities that gave access to foreign markets, with a framework
that started with ‘assessment’ and finished with ‘implementation’.
Generally, all levels of decision making are integrated in such a process,
starting with a top management strategic decision, handing over to
middle management at a tactical level, and followed by operational tasks
at the end. In practice, the internationalization process is more complex
than this framework suggests and involves several business functions, and
interdependencies are difficult to analyse. However, the simplification
allows a structured and more detailed look at the different steps necessary
for foreign market entry (as shown in Figure 3.1).

The following findings are based on a study of internationalization of
logistics systems® that analyses how Chinese and German companies
enter foreign markets:

1. Ewvaluation of a new market. This is triggered by the initial strategic idea of
starting to work in a specific market or region. The internationalization
process begins with comprehensive market analysis where top man-
agement evaluates the overall conditions in the target market. If the
analysis shows that market entry is feasible and it is expected to meet
the respective objectives, this first phase ends with the decision to
enter the new market. Chinese and German respondents complete
this step in between five and six months on average, meaning that this
evaluation of the new market is the longest of all phases.

2. Strategic planning. Still at the top management level, in this phase
foreign market entry is defined as a project, with a time schedule,
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defined milestones, budgets and concrete objectives for different
corporate functions. The result of this phase is a framework that will
guide the functional divisions of the company in developing their
plans of action to achieve the strategic objectives of foreign market
entry. Compared with the evaluation of the new market, this phase is
much shorter. Chinese respondents calculate less than three months,
Germans slightly more than four months.

3. Logistics planning. With close cooperation between all relevant functions,
inbound, outbound and in-house logistics operations are defined and
implementation plans are developed. Relevant topics in logistics
planning include the definition of service levels, intended lead times,
inventory policy, network structure, capacity calculation, allocation
of facilities (such as warehouses and cross-docks), IT integration,
decisions about logistics outsourcing, and preparation of tenders.
Chinese respondents stated that this phase accounts for nearly two
months, German companies need slightly more than three months.
This phase has the shortest duration for both Chinese and German
companies, which shows the tremendous time pressure under which
these complex logistics structures are being planned.

4. Implementation of the logistics system. This is where managers find out
whether their plans and decisions made in the early phases meet
the requirements of the real world. The work in this phase is at an
operational level and the organization must have comprehensive
problem-solving skills, as unexpected occurrences and developments
can raise a lot of unexpected difficulties. Owing to its complexity and
the necessity for the success of internationalization, implementing
the final logistics system is comparatively time-consuming, with 4.2
months at Chinese and 4.9 months at German companies.

Overall, Chinese companies indicate that the complete internationaliza-
tion process lasts for approximately 14 months. German companies
exceed that, with an average of almost 18 months.

The internationalization process addresses aspects of cross-functional
as well as cross-company integration as a top-down process, from the
initial idea to enter a foreign market to the closing implementation. The
huge numbers of locations, intermediaries and suppliers involved in
logistics networks, as well as customers working with different methods,
procedures and conditions, always make global logistics a complex task.
One proven way of reducing complexity in this area is by standardizing
processes. However, since different countries and regions have market-
specific conditions and requirements, logisticians need to balance globally
standardized procedures with local adjustments to deal with the hetero-
geneity and complexity of international networks.
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For an individual company the range of processes to be standardized
differs according to its industry and business models. All kinds of
inbound, in-house and outbound processes could be subject to standard-
ization. One might think of boxes and pallets used to transport and store
goods, order cycles and replenishment strategies, the application of milk
runs and Kanban systems, production scheduling, the design and layout
of cross-docks and warehouses, the use of Auto ID technologies etc.

In practice, standardized logistics processes are more or less equally
widespread in all three sectors — industry, trade and services. In a study
of trends and strategies in logistics,” a survey found that a minority of 10
to 15 per cent of companies currently operate without any standardized
processes at all. By 2015, this figure will have fallen to between 3 and 8 per
cent across all sectors. Across all surveyed companies, the plans for the
period up to 2015 indicate a particularly strong trend towards worldwide
standardization. According to these findings, the share of industrial
companies with worldwide logistics standards will increase from today’s
figure of 25 per cent to 65 per cent, while the increase in the trading sector
will be from 25 per cent today to 50 per cent in 2015. This shows that
a high percentage of the surveyed companies have recognized the
relevance and potential of globally standardized logistics processes as a
means of integrating existing locations (see Figure 3.2).

There are many reasons for the worldwide introduction of standardized
processes — one factor that is of key significance in all sectors is the desire
to cut costs and reduce complexity. Eighty-five per cent of the surveyed
industrial companies and 81 per cent of their trading counterparts name
cost reduction as the primary driver of global standards. In addition to
reducing costs, 78 to 83 per cent of companies believe that standardized
logistics processes can also help to reduce complexity. Across all sectors,
the focus of the surveyed companies is on the simplification or standard-
ization of existing structures. In addition to reducing complexity and
simplifying interfaces, 84 per cent of industrial companies and 77 per cent
of trading companies name supply chain control as a further motive for
the standardization of logistics processes (see Figure 3.3).

In the endeavour to maximize the efficiency of logistics processes by
standardization, however, each company must decide for itself whether
it can employ standardized processes worldwide or to what extent it
needs to adapt processes to local conditions. Successful companies often
base their internationalization concept on a global strategy that they can
adapt to local circumstances as and when needed —in line with the motto
‘think global, act local'.
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Figure 3.2 Implementation of cross-plant standardization of logistics
processes
Source: Straube and Pfohl, 2008, p 97

Megatrend security

Since the number of attacks against vehicles and logistical infrastructure
has increased in recent years, a lot of attention has been paid to securing
supply chains against terrorism: laws and regulations have been enacted,
private initiatives like TAPA* have been founded, standards have
been established, new technologies have been developed and security
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management has been improved. Besides terrorism, supply chains have
always been confronted with crime. Though many companies still con-
sider supply chain security to be a cumbersome requirement imposed
by legislation, other companies recognize that the provision of supply
chain security can also be a step towards customer orientation and thus
a competitive advantage.

A measured response to the worldwide security and risk situation and
the ability to handle risks in an appropriate manner can be key factors in
the success of modern companies. These risks include the threats posed
by crime and terrorism as well as risks on the procurement or sales front.
Risks on the procurement and sales sides can be caused by such things as
capacity bottlenecks in the procurement market, transport damage, a lack
of transport and storage space or changes in consumer preferences. In
addition, companies are also increasingly exposed to the risk of organized
crime or terrorism, and this impacts the security situation in the logistics
network.

The findings in the Trends and Strategies study on the impact of in-
creasing security requirements and risks in the logistics network on logis-
tics activities show that around one in three respondents across all sectors
already feel affected to a high or extremely high degree. The companies
saying that these factors have little or very little effect on their logistics
activities are still in the majority (between 38 and 43 per cent, depending on
sector), but this picture is expected to change in years to come. The per-
centage of companies that feel affected to a high or extremely high degree
will increase by around 20 per cent across all sectors up to the year 2015.

According to our respondents, the main drivers to gear their activities
towards the issues of security and risk are the need to improve processes
and the expectations of customers. The most important driver for
industrial companies is the need to improve processes, while customer
expectations are the key factor for the trading sector and logistics
service providers. Eighty per cent of service providers name customer
expectations in their answer. The third main driver is security regulations,
which impact the activities of industrial companies and service providers
but play only a secondary role for the trading sector (see Figure 3.4).

While laws, regulations or norms make high demands on companies,
there is often a lack of practicable tools, concepts and research findings
that would enable companies to increase security and tackle risks under
their own steam. Up to one in three surveyed companies lack knowledge
in the areas of security (when it comes to choosing safe transport routes
and means of transport, for example), shipment tracking, location planning
and security management. There is still a great deal of untapped research
potential in the field of risk management. There is a lack of practicable
tools and concepts, particularly for cross-company supply-chain-wide
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identification, assessment and control of risks. One of the key challenges
in this respect is the assessment of the probability and damaging impact
of potential risks in the supply chain (see Figure 3.5).

Alongside the development of suitable tools, successful handling of
risks in logistics networks also depends on cooperation between the
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companies in a logistics network. The precondition is the kind of mutual
trust that ensures a uniform understanding of risks and adequate
transparency of processes within the network. This in turn can improve
security.

Successful integration of a security and risk management system is only
possible if this system is firmly integrated from a strategic and organiza-
tional point of view. Security and risk aspects are incorporated in the
logistics strategy of many companies. Service providers in particular
(58 per cent) describe these topics as part or even an integral part of their
logistics strategy. Only 21 per cent say that security and risk play little or
no role in their strategy. The integration of security and risk aspects in the
logistics strategy is also fairly common in industry (47 per cent) and in the
trading sector (42 per cent), even if this is not something the majority of
companies do. In industry as well, 21 per cent of companies say that these
aspects play little or no role in their logistics strategy, compared to 31 per
cent in the trading sector (see Figure 3.6). This underlines the fact that
companies recognize the strategic importance of the topic and assign
responsibility for this topic to an appropriate organizational level. The
entire company is exposed to security threats and risks, and these risks
need to be addressed holistically.

Megatrend ecological sustainability

Owing to climate change, increasing environmental destruction and the
depletion of natural resources, an enhanced public awareness of protecting
the environment and natural resources is noticeable. Thus, the ecological
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pressure on companies is growing. Companies are exposed to meeting the
demand of internal and external stakeholders to operate economically
and ecologically. Companies are asked to create and offer sustainable
products and services, with this demand getting more and more important
owing to different stakeholders. Therefore, the challenging objective is to
analyse the life cycle of products and their entire value chain from an
environmentally sustainable point of view and to meet customer require-
ments at the same time.”

Rising customer demands for ecological products and services, increasing
global regulations (eg CO, trade), rising resource prices (eg oil) and the
demand for more corporate social responsibility are the four main drivers
for environmental and resource protection within companies. The imple-
mentation of ecological sustainability affects almost every unit of a
company, especially logistics and supply chain management. An essential
requirement for logistics, for example, is the reduction of greenhouse
gases. It is estimated that today, up to 75 per cent of a company’s carbon
footprint, ie CO, emissions, results from transportation and logistics.
Hence, logistics needs to highlight the current need for ‘green’ solutions.

In the following, the relevance and fields of action for companies for
ecological sustainability in logistics will be discussed in more detail. This
will convey the potential of optimization and spheres of activity. The
results are based on the Global Logistics 2015+ study.®

Relevance for companies

Global Logistics 2015+ reveals that environmentally compatible logistics
is a relevant issue but has not yet reached the status of a top priority for
many companies.” The majority of the sample (60 per cent) expect that an
absence of green logistics by 2015 may even lead to financially tangible
disadvantages. However, interviews revealed that most companies have
just begun to put a focus on the greenness of their logistics. The first steps
in a green logistics direction were taken (eg reduction in/avoidance of
transport and energy) — however, these are rather generic objectives
applying only to a particular ‘environmental issue’. The majority of the
companies have no concrete goals, measures or holistic approaches in
order to achieve ecologically sustainable solutions for logistics processes.
This is often caused by a shortage of standards, tools and methods,
leaving respondents to wait for concrete legal requirements and guidance
(for, say, CO, emissions). The exact impact of logistics systems on the
environment is largely unknown. In the study, 70 per cent of the partici-
pants identified a need for tools that measure the overall environmental
impact of logistics. Existing tools and methods are sometimes not known
or not fully deployable in practice.
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Regarding the financing of such projects or green logistics in general, it
was determined that in most cases only very limited or no budgets were
available. Passing on additional costs to the end customers is not considered
a viable option. Only 16 per cent of the respondents believe that their
customers display willingness to spend extra money for environmentally
compatible products or services.

The status quo and fields of action for ecological sustainability
in logistics

Some approaches to implementing environmental compatible logistics
systems display remarkable growth in the future. Many companies are
planning to implement these approaches by 2015. The fields of growth
are:

® Transportation and packaging. An environmentally friendly design for
transportation and packaging has been regarded as the highest priority
for companies in order to achieve green logistics. Considering trans-
portation, an increase of efficiency can be generated in the short term,
for example by improving capacity utilization and avoiding empty
runs (eg through bundling and route planning wherever possible).
Furthermore, 19 per cent of the sample want to utilize intermodal trans-
portation and 44 per cent plan to increase the use of renewable energy
sources in their vehicle fleets. The majority of participants aim to
realize a twofold benefit, since both higher capacity utilization and
a reduction in the level of transport activity lead to a reduction in
environmental pollution and also a reduction in costs (see Figure 3.7).
Companies take various steps towards designing less environmen-
tally harmful packaging. Some companies are specifically applying
reusable boxes and containers. However, interviewees did point out
that for long-distance transport they need to evaluate whether the
ecological and economic effects actually necessitate or even legitimate
their use of reusable boxes and containers. Furthermore, the recycling
of packaging materials (eg biodegradable materials) was frequently
mentioned as a means to increase environmental compatibility.
® Environmentally friendly sourcing. Achieving ‘greener’ business in many
cases also includes the involvement of partners. One trend is environ-
mental sourcing, where companies seek to audit their suppliers’
greenness or preferably purchase goods certified for their environ-
mental compatibility. Interviewees even stated that they would consider
terminating business relationships as a result of inferior environmental
compatibility of their suppliers or their products. However, in many
cases interviewees would generally be willing to support their suppliers
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in the search for solutions in the case of poor results in environmental
audits. Ultimately, this reveals another important driver for companies’
(and suppliers’) environmentally friendly behaviour.

Involvement and cooperation with logistics service providers (LSPs). LSPs
will also play an important role in achieving environmentally compatible
logistics. Since companies have almost fully outsourced transportation
and major portions of warehousing in many cases, these companies
particularly demand LSPs’ involvement in their green efforts and
require LSPs to ecologically improve their existing logistics services.
Forty-five per cent state that they already take LSPs” greenness into
consideration upon selection during tenders. This is achieved by de-
manding certifications and standards (eg ISO, EU emission standards).
However, only 23 per cent of the sample are able or willing to spend
extra money to employ greener transport. Environmentally friendly
transport cannot be established at the expense of the service level since
only 12 per cent consider lower service levels (eg longer lead times or less
frequent deliveries) acceptable in exchange for more environmentally
friendly operations. Thus, LSPs are asked to improve the environmental
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compatibility of their services while leaving service and cost levels
unchanged. By 2015, approximately 45 per cent of the respondents
will contract third parties to manage environmental issues. It is still
not clearly predictable to what extent LSPs will take over this task,
although it is clear that LSPs will consult their customers when
designing environmentally compatible logistics on the operational,
tactical and strategic level.

® Measurement and evaluation. As mentioned earlier, many companies
have not yet determined the level of environmental compatibility of their
logistics. Thus, identification of drivers, measurement of greenness
and evaluation of environmental impact are important steps towards
the development of sustainable logistics. By taking into account all
activities for achieving environmentally compatible logistics, the
measurement and evaluation of environmental impact (eg damage
caused to health, damage caused to the environment, CO, emissions
and monetary costs) will increase most. The Trends and Strategies
study intensively analyses the topic of measurement and evaluation.
The results underline the fact that there is an absence of suitable tools,
concepts and research results across and throughout all three sectors
(see Figure 3.8).

It can be observed that there is a lack of strategic concepts that companies
can use to determine their own positioning and sensitivity in order to
arrive at tailored and effective courses of action. There is a lack of cost—
benefit calculations to serve as a basis for these decisions. There is also a
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lack of integration and implementation concepts and tools that would
facilitate efficient implementation. Finally, there is a lack of methods
to measure the actual effect of in-house and cross-company logistics
processes on the environment and on resources.

CONCLUSION AND OUTLOOK

Persisting long-term megatrends create challenges for logistics managers
and result in increasing demands on the network skills of today’s
companies — due to ongoing globalization, security requirements, the
need to protect the environment and spare resources and, last but not
least, requirements relating to their business systems such as customer-
differentiated reliability, flexibility and cost-efficiency. Many logistics
managers need an extended scope of customer-focused responsibility
(end-to-end), stronger integration in corporate strategy and organiza-
tional structures, better operationalization of logistics goals, more trans-
parency in the area of logistics costs and a stronger focus on innovative
cross-company projects.

At present, many companies still focus their efforts on internal processes
and operational goals. But the picture is different in different companies
and also varies from sector to sector. The majority of companies have
still not implemented holistic responsibility concepts for the customer-to-
customer process, and this is something that will require major effort. The
trading sector has been successful with its end-to-end implementation
concepts based on the idea of reverse integration and has therefore made
more progress in some areas than many industrial companies.

The analyses in these studies show that very few surveyed companies
have already attained a high level of logistics network maturity. When
formulating their logistics goals, companies react to global challenges
by prioritizing service-level-oriented logistics goals, which in some
areas take precedence over cost goals. This applies above all to global
and fragmented logistics networks with high outsourcing levels and
qualities.

In future, cooperation in global networks will increasingly depend on
how successful the various players are in identifying the key central
trends and then integrating the resulting tasks in their value systems,
strategies and operational logistics systems. The ‘best’ companies strategi-
cally integrate their logistics activities in the overall business system. They
have recognized the benefits of logistics and can measure these benefits.
This means they are able to create a higher end-to-end scope of responsi-
bility and to successfully complete strategic projects. As a result, they
already achieve provable cost advantages by implementing successful
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outsourcing projects in a globalized corporate environment with the
emphasis on sustainable solutions.

In doing so, they succeed in arriving at a holistic assessment of risks
and opportunities throughout the entire network (end-to-end) and
coordinating these risks and opportunities with their network partners,
and this is ultimately what enables them to develop a focused network
strategy. This strategy is based on, among other things, frequent use of
horizontal cooperation models and a standardized network-wide assess-
ment procedure for their suppliers and service providers.

Moreover, the ‘best’ are increasingly using supra-regional and cross-
border benchmarking systems on a regular basis — primarily to identify
network-wide optimization potential. We assume that benchmarking in
this area is not designed solely to allow comparisons but also serves as
a management concept. This would mean that it would be justified to
claim that the ‘best’ review and compare their logistics performance and
skills on a regular basis. They use the resulting insights to identify best
practices geared towards further optimization and adaptation — and then
implement these practices globally.

Notes

1 Cf. Straube and Pfohl (2008), p 6

2 Cf. Straube et al (2008). In the survey, 70 Chinese and 50 German
companies from industry and retail were interviewed.

3 Cf. Straube and Pfohl (2008). In the survey, 1,300 executives from
logistics and supply chain management across Europe, the United
States and China were interviewed.

4 The Transported Asset Protection Association (TAPA) is a unique

forum that unites global manufacturers, logistics providers, freight

carriers, law enforcement agencies and other stakeholders with the
common aim of reducing losses from international supply chains.

Cf. Beamon (1999), p 341

6 Cf. Straube and Borkowski (2008). In the survey, 111 executives from
logistics and supply chain management from leading companies were
interviewed. Additionally, 19 interviews were conducted with selected
participants to validate the findings.

7 Flexibility and robustness had the highest priority for the participants
in the survey.

9)]
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Incentives and the strategic
management of suppliers

Glyn Watson, Chris Lonsdale and Joe Sanderson,
University of Birmingham

As far as the modern discipline of microeconomics is concerned, incentives
play a central role in supplier management. Indeed, arguably they play
the central role. It is incentives (in the form of gains from trade) that bring
buyers and suppliers together in the first place, and it is incentives that
govern the nature of that relationship thereafter. Incentives determine
the decision to outsource, the choice of trading partner and the depth of
trading relationship, as well as the terms of trade. Without incentives
there would be no suppliers and there would be no supply management.

This is hardly a controversial assertion; today’s microeconomics rests
upon it. However, when surveying the existing literature on the subject it
becomes clear that literature is not so much wrong as incomplete. This is
because the preponderance of what has been written treats the firm as
though it were a black box. Profit optimization is assumed to be axiomatic,
with both parties striving to maximize the returns to their respective
shareholders. Because this is the case, activities within the firm are held to
be of second-order importance.

However, such a belief sits uncomfortably with the everyday experience
of supply managers. A supply manager is acutely aware that his or her
choices are not made in a vacuum. They are highly political in that they
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have an impact, not only on the supplier, but on other actors within the
firm. Some choices leave supply managers pushing at an open door, in
that they find a receptive audience among internal stakeholders. Other
choices are more controversial, though. They unsettle a status quo to
which a stakeholder has become accustomed, or finds profitable. Where
such is the case, supply managers can count on finding themselves
opposed. Where such a stakeholder is powerful, he or she is able to
exercise a veto over what is being proposed.

This chapter seeks to describe the role played by incentives in supply
management. Using mainstream analysis, it covers the traditional litera-
ture on interorganizational relationships. However, it also examines the
politics of supply management, and particularly the potential influence
of powerful internal actors on the supply management process.

COLLABORATION VS COMPETITION AND
THE ROLE OF INCENTIVES IN
THE EXCHANGE PROCESS

All exchange involves elements of both cooperation and competition.
Assuming that the parties concerned have voluntarily agreed to the deal,
the very act of signing a contract is a cooperative activity. The vendor
(or seller) is getting something that it wants — cash — while the buyer
is getting something it wants — the products and services supplied by
the vendor. However, the cooperative aspects of an exchange can (and
frequently do) go beyond this. Buyers and sellers can actively work
together to streamline the contracting process and/or adapt/develop
the vendor’s products and services so that they more closely match the
requirements of the buyer. The creation of such value-adding relation-
ships has today become a staple of supply chain management.

Buyers and sellers are also in competition, however. While both sides
gain from a trade (else why trade in the first instance), it is not necessary
for both sides to gain equally for a trade to take place. For the buyer, the
aim is to get value for money from a deal. If it is a rational agent, this
means maximum value for money. Every time it is able to negotiate the
contract price down a notch, the value for money that is obtained in-
creases. Of course, for the vendor, passing value to its customers means
smaller profits. Economists refer to the contested ground that exists
between the two parties to a trade as the surplus value. Surplus value
is the difference between the value that the customer places on the
vendor’s products (ie the customer’s utility function) and the supplier’s
costs of production. That portion of the contested ground that passes to
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Supplier’s value

Buyer’s value

Figure 4.1 Conflict and the exchange process

the customer is said to be the consumer surplus, while that which is
retained by the vendor is the producer surplus. This competitive element
is represented in Figure 4.1, where the potential returns (or surplus value)
are assumed to be fixed (B1-51). However, the proportion of the returns
that falls to the buyer increases the closer the contract price moves
towards the x-axis. Conversely, the returns to the buyer increase the closer
the contract price moves towards the y-axis. Where the contract price falls
equidistant between B1 and S1, the gains from trade are shared equally
(point P). Typically this is referred to in the literature as a win-win.
Figure 4.2 depicts the value-adding nature of some relationships. Here,
the surplus value is not fixed, but as a result of cooperation it increases
from B1-S1 to B2-52.

However, even when buyers and sellers increase the cooperative
element of an exchange by actively working together to add value to the
relationship, the competitive element to it remains, ie cooperative rela-
tionships can be adversarial or non-adversarial. This is because the fruits
of the cooperation (in the form of either lower production costs for the
vendor or a higher valuation of the vendor’s products on the part of the
customer) have to be divided up. If, for example, the effect of collabor-
ation is to reduce the supplier’s costs by £100 a unit, there would be
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Supplier's value

Buyer’s value

Figure 4.2 Cooperation and the exchange process

an issue about whether the vendor should pass all of the savings on to the
customer or whether it should retain some of them in the form of higher
profits. Alternatively, if the supplier invests £100 in developing its prod-
ucts and as a result increases the value to the customer by £200, should
the vendor raise its prices by £100 to cover just the cost of the investment,
or by the full £200?

Figure 4.3 illustrates this dual dimension to the exchange process. In
Figure 4.3 the two parties start the relationship at point P1, which sits
above the point where the dotted line (which runs 45° from the origin)
bisects the line of surplus value. Ex ante, therefore, while the association
operated to the advantage of both parties, it benefited the vendor more
than it did the buyer. Ex post, after the contract price has shifted to point
P2, this is still true. The diagram clearly shows that the gains from collab-
oration have been mutual. This is because point P2 sits both above and
to the right of point P1 (indicated by the shaded triangle). And whenever
a new contract price moves to the right of the original settlement it
indicates a gain to the buyer; whenever it moves above the original settle-
ment point, the vendor has gained also. This is what economists refer to
as a Pareto improvement. However, while both parties have gained from
the collaborative process, they have not gained equally. The vendor is
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Figure 4.3 Cooperation and conflict in the exchange process:
supplier-dominated supplier development

still, relatively speaking, the better off (because the contract price sits
above the dotted diagonal line, which indicates an equitable settlement).
Whether a relationship is predominantly adversarial or has a significant
cooperative component, what determines who wins out in this competitive
process are the incentive structures that underpin the exchange relation-
ship. Take, for example, the vendor that finds itself in a highly competitive
market where its many customers are free to pick and choose where they
buy their goods and services. Such a context forces the vendor into a
Dutch auction in which it is forced constantly to drop its prices to buy its
customer’s business. In such a situation, the surplus value is bound to
pass to the consumer (ie towards the x-axis). Compare that to a situation
in which a particular customer has invested heavily in the vendor’s
technologies, even building the value proposition that it offers its own
customers around the technologies of a particular supplier. This hap-
pened in the case of the PC market where PC manufacturers fell over
themselves to advertise the fact that their machines had ‘Intel inside’. In
the end, it became impossible for PC manufacturers to compete unless
they were able to make this boast. Unfortunately, this had the effect of
handing enormous leverage over to Intel and as a result the surplus value
passed from the consumer to the producer (ie towards the y-axis).
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Consequently, much of supply management is reduced to game
between poachers and gamekeepers in which the vendor assumes the role
of the poacher (trying to ‘steal’ its customers” scarce financial resources),
while the procurement manager assumes the role of the gamekeeper, in
trying to stop them. What follows is a cat and mouse game in which,
through a combination of guile and the development of distinctive
capabilities, the vendor attempts to close markets, while the buyer’s pro-
curement manager responds in kind with a range of counter-strategies,
designed to stop its vendors by keeping its supply markets contested. To
the victor go the spoils. Power (formally defined as the ability of one party
to adversely affect the interests of another) and the pursuit of power are
at the heart of the exchange process (Lukes, 1974; Cox, Sanderson and
Watson, 2000; Cox et al, 2002).

To some, it might appear that the competitive elements of an exchange
have been overstated. While it is true that some people in life are maxi-
mizers (ie they are always looking for the highest possible return from a
deal), critics would argue that most people are in fact happy just to ‘satis-
fice’ (ie obtain a settlement that provides them with a deal that they can
live with). If two people cooperate on a venture, then generally speaking
those people are happy to split the proceeds. This may or may not be
true; it is hard to say. What is true, however, is that such an approach is
suboptimal and imprudent. That satisficing is suboptimal should be self-
evident. The fact that it is also imprudent needs further elaboration.

The issue of prudence arises in a number of contexts. First, it puts the
profitability and even the survival of a firm at risk. The reason that firms
come into business in the first instance is to make a return for shareholders.
While it is true, as a number of resource-based writers have observed,
that markets are often heterogeneous (ie they are capable of supporting
laggards as well as world beaters), it is not true that markets are infinitely
forgiving of the weak (Peteraf, 1993). Firms that fall too far behind the
competitive frontier are on borrowed time. Firms that forget about the
competitive elements of an exchange, however, risk seeing their costs rise
and falling behind the competitive frontier.

The second problem with cooperation and trust is that it demonstrates
an unwarranted confidence in the capacity/willingness of others to
reciprocate. Many firms that acquire leverage are happy to use it. Even
those who do not possess a structural advantage may attempt to use guile
instead, where they think it will pay off for them. Furthermore, denials
that this is not true cannot be taken at face value (Williamson, 1985). The
thing about people is that very few of them are honest all of the time. One
only has to reflect on one’s own experience to see that this is true.

According to business economists, economic agents are not simply
self-interested but they pursue this self-interest with guile — not all of the
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time, but sufficiently often that opportunism is a fact of commercial
life. What permits the existence of opportunism is two things: a lack of
honesty (obviously); and a lack of transparency between buyers and
sellers. Economists distinguish between public and private information
(Molhow, 1997). Information is regarded as public if it involves something
that is widely known. Information is regarded as private when access to
it is restricted. When ‘restriction” means that one side in an exchange
knows something that the other side does not, then an information
asymmetry is said to exist. It is information asymmetry that permits
dishonesty to pay.

Business opportunism exists in a number of forms but for buyers
the three guises in which it is most common are adverse selection, moral
hazard and hold-up. Adverse selection is ex ante opportunism or mis-
representation that arises prior to the signing of a contract. Shorthand
definitions of the concept might revolve around buying a ‘lemon’ or
being sold a ‘turkey’. The scope for adverse selection varies but is more
common under some circumstances than others. Commentators often
distinguish between search, experience and credence goods. Search goods
are products that allow buyers to make systematic comparisons prior to
a purchase. They are normally tangible products like chairs, pens or
iron ingots. Experience goods, by contrast, are products that can only be
evaluated subsequent to purchase. Typically, they include services like
cinemas or restaurants. However, the category can also include tangible
products like cars or records. The final category of good is the credence
good. Credence goods defy easy evaluation, even after consumption.
They include intangible services such as advertising, consultancy or
medical services. What makes evaluation so hard usually comes down
to a difficulty with attributing blame or success. For example, a piece of
professional advice might have been responsible for a commercial disaster.
However, the blame might lie with some other concomitant factor. The
point is that where pre-contractual evaluation of a product is difficult —
either because evaluation is inherently difficult or because the buyer lacks
the resources or expertise to undertake it — the buyer is open to the risk of
adverse selection. Experience goods and credence goods, by definition,
are difficult to evaluate prior to purchase.

If adverse selection involves being suckered before a contract is signed,
moral hazard and hold-up involve being suckered once a party has signed
on the dotted line. Moral hazard is concerned with shortfalls in effort. For
example, prior to an agreement, a consultancy company might promise
to dedicate its best staff to the task of servicing the client and set its costs
accordingly. Unbeknown to the client, however, once the contract has
been secured, the work is passed down to junior colleagues whose time is
charged out at inflated rates. Alternatively, moral hazard may involve
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charging a client for materials that were never used or which were used
but which came from another job and which had been paid for by
another client.

Hold-up occurs as a result of an extended association with a supplier,
where the terms of the association cannot be fully specified in advance
and where the association requires one of the parties to incur significant
sunk and/or switching costs. As, with time, the full requirements of the
relationship are revealed, this combination of factors allows the non-
dependent party to renegotiate the terms of the deal in ways that are
most favourable to it. According to some observers (Klein, 1980), it is the
incompleteness of the original agreement that gives rise to the need for
subsequent renegotiation. However, for Williamson it is the existence of
high sunk and switching costs, in combination with the initial uncertainty,
which is the source of the problem. It is this that can support blatantly
opportunistic behaviour in which the non-dependent party is even able to
renege on promises that are covered by a legal agreement. The calculation
here is that any benefit that can be obtained through legal redress will be
insufficient to compensate for the damage to, or loss of, the relationship.
The dominant party is in a position to leverage the weaker party up until
the point where it is more profitable for the weaker party to exit from the
relationship than to continue to be extorted. Economists refer to the
return enjoyed by the dominant party as a quasi-rent.

This is illustrated in Figure 4.4, where both parties start with equal
power and an initial settlement point P1. As a result of the dedicated in-
vestments made in support of the relationship, the surplus value increases
from B1-S1 to B2-S2. Based on the initial agreement, the buyer has an
expectation that the final contract price will locate somewhere around
point P2, and that the distribution of benefits in the relationship will
remain equitable. In effect the relationship will deliver a win-win. However,
in this case it is the buyer, rather than the supplier, who has made all
of the dedicated investments. Based on the supplier’s calculation of the
buyer’s sunk and switching costs, this allows the supplier to push the
actual contract price to P3. This leaves the buyer worse off than it had
been at the start of the relationship. However, it is still more efficient for
the buyer to agree to the contract price than it s for it to write off the sunk
and switching costs. Only if the supplier attempts to push the buyer
beyond the threshold that marks the buyer’s next-best option does it
make sense for the buyer to exit from the relationship.

Regardless of whether Williamson is right and hold-up is the product
of strategic behaviour, or Klein is right and it is the product of the need to
recalibrate the relationship as future contingencies become known, the
relationship still needs to be renegotiated. This renegotiation, though it
can deliver gains for both sides, is still a competitive process.



Incentives and the strategic management of suppliers 57

S2:

: : Next-best alternative
4 ' for the buyer

Supplier’s value

_<4— Equitable
distribution
of value

B2

Buyer’s value

Figure 44 Sunk and switching costs, and the problem of hold-up

INCENTIVIZATION AND THE QUESTION OF
MAKE VS BUY

Nowhere are the issues of competition between buyers and sellers more
acute than with respect to outsourcing. This is evidenced by the fact that
so many outsourced contracts go wrong. One survey found that in only
5 per cent of cases did outsourcing prove to be an unqualified success
(details of this survey are reported in Lonsdale and Cox, 1998). More
often than not, respondents indicated that it was something of a curate’s
egg (that is, good in parts). Thirty-nine per cent of respondents in the
survey said that their outsourced contracts were simultaneously moder-
ately successful and moderately unsuccessful. Of course, this may have
something to do with the way in which the contracts were managed.
(The issue of contractual mismanagement will be discussed in the next
section.) Such is the scale of disappointment, however, that it suggests
that something deeper than simply poor contracting is at work.

On the face of it, the decision to outsource should not be particularly
problematic. It should involve a simple cost comparison between the
expenses associated with undertaking the activity in-house as opposed to
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the expenses associated with contracting it out. For example, the size of
the firm’s requirement might be insufficient to cover the fixed costs
associated with production in an efficient fashion. Under these conditions,
sourcing externally, from a firm that can amortize its fixed costs more
efficiently, might make eminent sense. Alternatively, a particular activity
mightbe suffering from alack of effective managerial oversight. Managerial
time within the firm is a scarce resource and most of it tends to be devoted
to the firm'’s key activities. Residual activities tend to get overlooked and
production suffers as a result. It is this thinking that in effect underpins
much of the core competence writing. If your firm can’t do something
well, find another firm that can.

Outsourcing tends to go wrong, however, because it exposes the firm
to either a strategic or a contractual risk. Strategic risk arises if the firm
outsources its competitive differentiator. Within strategy, there are three
types of differentiation: cost leadership, product differentiation and
niche production (Porter, 1980). In each case the firm is attempting to
achieve the same thing through differentiation, ie break the relationship
between cost, price and profit in order that it might earn an economic
rent or sustained producer surplus. In a competitive marketplace, the
consumer’s ability to pick and choose between alternative vendors drives
the firm’s prices down towards the marginal cost of production. This is
the last thing a firm wants.

In the case of cost leadership, the firm is attempting to earn a rent by
developing a uniquely efficient production process that is difficult for its
competitors to imitate through the creation of ex post barriers to entry. So
long as the firm is able to stave off competitive imitation it can afford to
drop its prices below those of its competitors and still make a higher
return. In the case of product differentiation, by contrast, the firm is
attempting to develop a superior utility proposition for the customer. The
idea here is that when people comparison-shop and realize that the firm's
products are better than those of its competitors, they will be prepared to
pay a premium for the product that offers the higher utility. Again, its
ability to sustain its producer surplus and turn it into a rent is contingent
upon its capacity to hinder or retard competitive imitation. Finally, niche
production also seeks to target customer’s utility. This it achieves, however,
not by creating relatively superior products but by servicing segments of
a marketplace that nobody else is particularly interested in.

Because being able to differentiate competitively is so valuable to the
firm (and indeed it is what strategy is all about), firms must be able to
protect those resources and capabilities that generate the differentiation
in the first place. However, if the firm outsources such a resource or
capability then the odds are that it will end up paying to its supplier the
rent that it should be earning for itself.
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Outsourcing can also expose the firm to significant contractual risk
(moral hazard and hold-up). Again, this involves the surplus value passing
to the vendor, rather than being retained by the consumer. Sustaining
the performance of a vendor depends upon a firm’s ability to monitor or
motivate it. Monitoring becomes more difficult after a competence has
been outsourced because either the staff that used to manage the activity
move onto the supplier’s payroll, or else they are lost from the equation
altogether. Once the organization lacks the resource, or at least resource
that is sufficiently qualified to exercise proper oversight, the supplier
starts to renege on its commitments.

Avoiding the risks of hold-up in an outsourced relationship involves
maintaining motivational incentive. Such motivation might take the form
of a carrot (bonuses for good performance) or a stick (the cancellation of
the contract if the performance is poor). But in order for the incentive
structure to work, the threat of sanctions as a last resort must be credible.
This means being able to monitor the supplier to see if it is complying
with the terms of the deal; and having the ability to punish the supplier
(by invoking penalties or by threatening exit), if it is not. Imagine a
myopic and doddery old teacher trying to keep discipline in a playground
if his head teacher has told him that even if he catches one of the children
misbehaving, he is not allowed to threaten him or her with punishment.
Under such circumstances the children in his charge would run wild. So
it is with suppliers.

The tasks that the firm has to perform, therefore, concern being able to
spot those transactions for which there is significant scope for opportunism
and being able to craft safeguards against the risk. Where contractual
safeguards cannot properly be introduced, then the firm would probably
be better to retain the competence within the organization, rather than to
outsource it.

Hold-up is always a problem with outsourced contracts because effec-
tive monitoring is always an issue. However, sometimes the risks are
particularly acute. Contracting that takes place in a highly volatile or
uncertain environment is difficult because it raises the issue of renegotia-
tion. Buyers attempt to draft contracts in as complete a fashion as possible,
but when an environment is particularly volatile, specifying all the
terms of an agreement in advance is likely to prove next to impossible.
This in itself need not present a difficulty unless the firm becomes locked
into its outsourced provider. If this happens, the supplier may choose to
renegotiate on terms that benefit it, rather than its customer (Williamson,
1985).

As was indicated in the preceding section, contractual lock-in occurs if
the contract requires the buyer to make some form of highly specialized
investment in the relationship. The investment might take the form of
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time. An organization that has spent months negotiating and implement-
ing an outsourced relationship might be reluctant to write off all of this
hard work — especially if re-sourcing means repeating the effort with no
greater chance of success next time around. Alternatively, firms might
have made substantial and non-fungible investments in specialized
training or equipment (otherwise known as asset-specific investments —
Williamson, 1985). Less creditably, though, firms are often reluctant to call
time on a poorly performing supplier if the managers who negotiated the
contract have a significant reputational investment in the deal. Calling a
halt to the affair means admitting that they got it wrong, and nobody
likes doing that. Whatever the form of the lock-in, the effect is the same:
the firm loses its capacity to impose costs on the vendor and thus its
ability to impose discipline.

Of course, just because an outsourced contract presents the firm with a
risk, it does not follow that the risk cannot be managed and that outsourc-
ing should not take place. One strategy often pursued by firms involves
unbundling a contract. This means separating out those elements that
pose a risk from those that do not. The highly risky elements are retained
in-house and only the less risky elements are outsourced. The supplier
may even be asked to post a bond or share the costs of the dedicated
investments, as a sign of its good faith (ie to show that its word of honour
and commitment to the relationship are credible).

INCENTIVIZATION AND THE RELATIONSHIP
MANAGEMENT CHOICE

Outsourcing requires the firm to understand what it is that allows it to
leverage its customers (in the case of strategic outsourcing) and what it is
that allows its ‘potential” suppliers to exploit it (in the case of both strategic
and tactical outsourcing). Effective relationship management is about
reversing things by understanding what it is that allows the firm to
control and leverage its suppliers. The question is to what end? This is
where we are required to reintroduce the subject of surplus value.

The first decision that the firm must ask itself is whether the relation-
ship should include a value-added element. Many commentators would
argue yes, citing the benefits that often flow from extending the coopera-
tive elements of a trade. Lean thinking, for example, highlights the seven
supply chain wastes that often plague buyer—supplier relationships.
These relate to overproduction (1), unnecessary inventory (2), waiting (3),
motion (4), transportation (5), defects (6) and inappropriate processing (7)
(for a discussion of these see Hines et al, 2000). Yet, just because extended
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cooperation might potentially generate additional value it doesn’t mean
that it will or that the buyer will be the main beneficiary if it does. Four
factors play a part in determining the buyer’s calculation about whether
cooperation is worthwhile: the upfront investment, the potential pay-off,
power and risk. Creating a value-adding relationship requires an invest-
ment, even if only in terms of the time and managerial effort that it
involves. The first thing that the firm must ensure is that the expected
payback matches the upfront investment. No firm is going to spend a lot
of time developing its supplier of toilet rolls. The improvement for the
buyer is likely to be miniscule compared to the effort.

What complicates the calculation is that both the investment and return
may be hard to determine ex ante. Take defence contractors. Suppliers of
defence equipment work closely with their customers (governments) to
ensure that the weapons they develop are the ones that the customer
wants/needs. The industry, however, is notorious for delays in introducing
new equipment and cost overruns. In a number of instances the addi-
tional cost to which the customer ends up committing itself runs into the
fbillions. When the equipment finally arrives, it may be too late to be use-
ful. It may not even work properly. Consequently, there is the issue of
which party takes the risk and which party obtains the reward. This is a
question of power. A simple example will illustrate the nature of the
calculation the buyer faces.

Take two firms: a buyer (A) and its supplier (B). B proposes to A that an
upfront investment of £50 is capable of yielding cost savings of £200. In
other words, the additional surplus value that has been created through
cooperation comes to £150. If A exercises leverage over B it will probably
think that cooperating is a good idea. As it has the power it will probably
insist that B takes all of the upfront risk, agreeing to cover B’s costs only if
the initiative pays off. This is a no-lose situation for A. If, however, A and
B are interdependent then the calculation becomes more complex. B will
probably insist that A shares both the investment and the reward. This
means that A must invest £25 (half the £50 cost) to get a payback of £100
(half the £200 cost savings). This leaves it with a net gain of £75 (£100
savings — the £25 costs). Once again cooperating makes sense — although
the pay-off for the buyer is smaller than in the first example. What if the
costs are fixed but the gains are far from certain, however. Say, for example,
there was only a 25 per cent chance of a successful outcome. Under these
circumstances the firm would be investing £25 to get a 25% x £100 return.
The cost-benefit calculation here is finely balanced (£25 cost — £25 return
=zero). Change the parameters again (eg increase the upfront investment
by £1) and the initiative may cease to make commercial sense. This is why
power is so important to all relationships: it affects the pay-off structures
of buyers and sellers and thus over-determines the management of the
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relationship. It decides which side takes most of the risks and which side
extracts most of the rewards. Furthermore, the same calculation pertains
whether the firm is thinking in a dyadic or a wider supply chain context.

INCENTIVES AND THE ROLE OF CONTRACT

The second set of supplier management issues facing supply managers
concerns the management of the chosen vendor. Supply management
involves twoissues: relationship managementand contracting. Relationship
management concerns how the buyer and seller are going to interact on
a day-to-day basis. Is the association between the two essentially going to
be an arm’s-length one, or is something closer going to be called for? If the
firm has opted to pursue a value-adding relationship them presumably
close interaction is required. The contracting parties will need to trade
information, mutually adapt their processes etc, so that the maximum
value-adding potential is achieved. At the same time, relationship
management will also involve managing the tensions that exist between
the two. Some forms of cooperation, for example, might be deemed
neutral in the sense that they add value to the relationship without
disturbing the commercial balance within it. Other forms of cooperation,
however, are far from neutral. For example, if the buyer calls for the
supplier to open its books, then the buyer is acquiring a considerable
advantage over its supplier in that it now knows just how much money
the supplier is making from the deal. Both buyers and sellers, therefore,
tend to want to manage the relationship so that while it adds value
it doesn’t tip the balance of power the wrong way. The same goes for
performance measurement. Performance measurement may be a way of
monitoring how quickly things are improving — or if they are not improving,
where and why this is the case. However, performance measurement is
also a mechanism of control and both sides tend to be aware of this.

In contrast to relationship management, which tends to contain a value-
adding element as well as a controlling element, contracts are primarily
about control. They are about specifying, in a legally binding way, the
manner in which buyers and suppliers are to work together, ie who
is responsible for doing what. They are also about specifying (again in a
legally binding way) the outputs of the relationship: what the supplier is
expected to deliver, what the buyer is expected to pay, and which party
owns the rights to any exploitable technologies or processes that might
emerge from the association.

Conventional contracts take two main forms: tight and flexible
(Williamson, 1985). The shift from tight to flexible contracts tends to occur
as the risk within the relationship increases. Risk, in this context, has a
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very specific meaning. It refers to events that can be foreseen but that
have a probability of occurring of less than one but greater than zero.
Where the probability is one or zero (ie the event is certain), this means
that an element to a deal is can be specified (or ignored) with total
confidence. This allows the parties to use a tight contract. For example, if
an organization requires laptops for a hundred employees, it is relatively
easy for it to specify when it wants the machines, what it will pay and
what level of after-sales support it will need.

By contrast, where there is a lack of clarity surrounding particular
aspects of the deal, but where the lack of clarity falls within clearly defined
limits (ie where the probability is between one and zero), the parties may
seek to include a flexible element to the contract to take account of this
ambiguity. This allows the requirement/reward relationship to be adjusted
in a predictable way. For example, an organization requiring the develop-
ment of a new piece of software may know what is needed but may not
know how long it will take to develop the new product. Because the
organization is aware, however, that the main variable driving cost will
be the staff-hours required to develop the software, the terms of the
contract are set out so as to reflect the range of potential effort levels.

However, some events are genuinely uncertain in the sense that they
were not, or could not have been, anticipated prior to reaching the original
agreement. Such events may range from occasional but devastating acts
of God (or man) to the more mundane. For example, many IT agreements
are entered into before the requirement has been properly worked
out. Under such circumstances it is simply not possible to draft a contract
flexible enough to take account of all future possibilities. In the place of
contracts, therefore, firms must use relational agreements. The purpose of
such agreements is to provide a structured framework within which the
terms of a deal can be renegotiated as the future becomes clear.

Although a buyer—supplier relationship may largely consist of one of
these control mechanisms, on occasion it can contain elements of all three.
For example, short-term, arm’s-length relationships tend to call for tight
contracts but may include a subsidiary element. Longer-term arm’s-length
relationships tend to require the flexible element to increase. Long-term
cooperative relationships (whether they are adversarial or non-adversarial)
tend to call for all three.

Of course, while contracts aim to serve as instruments of control,
whether in fact they succeed in this function depends on the ex post power
balance. As we saw in our discussions on outsourcing and contractual
risk, if the buyer loses his or her power then the contract may not be
worth the paper it is written on. As the political philosopher Thomas
Hobbes once put it, ‘contracts without the sword are but empty breath’.
In the case of either a tight or flexible contract the threat of the courts is
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only credible if they can be accessed at relatively low cost and if the plaintiff
believes that it has a good chance of winning. Where fault is ambiguous
or where an agreement has been poorly drafted, then the use of a contract
as an incentive mechanism will start to break down. The reluctance to use
this mechanism may then be further eroded by the fear that if the plaintiff
fails to make an effective case, then it will also be saddled with the costs.
In addition to this, the plaintiff may also have to manage a disintegrating
relationship while a replacement is found — assuming that one can be
found in a timely manner.

In the case of relational agreements, where there may be no contract or
atleast where the terms of the contract do not cover the issues in question,
the courts may not be an option at all. Neither might be the termination
of the agreement. This is because the incidence of significant sunk and
switching costs in arrangements that are likely to require a relational
agreement tends to be quite high. This is why observers like Williamson
(1985) generally recommend that parties look to mechanisms like the
posting of hostages, which can be forfeited should the relationship
collapse, as a way of maintaining some control. And, if such arrangements
cannot be agreed upon, they would advise that either the organization
look for a different vendor or else it should consider the possibility of
vertical integration.

INCENTIVES AND THE IMPACT OF
INTERNAL POLITICS

While all of the proceeding discussions are fundamental to the process
of the supply management, they are not in themselves complete. This is
because so far the firm has been treated as a black box. However, this
is not an accurate representation of either the buyer or the supplier. Each is
a complex political entity, comprised of different functional actors, each
with differing expectations regarding how the other party can and should
be managed. Unless the internal politics of the firm are properly aligned
to the external opportunities, then the ability to manage the other party
effectively may be lost.

However, for the buying organization, creating this effective internal
alignment is easier said than done. Operationally, the key to effective
supply management is usually effective demand management, but as
often as not a supply manager will experience considerable difficulty in
getting the managers in other functions to recognize this point. In order
to source effectively it is essential that buying organizations develop
appropriate specifications, avoid unnecessary (last-minute) changes to
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specification, create regular patterns of demand and ensure that as
little buying as possible takes place outside of the organization’s com-
mercial rules.

Most importantly, however, it is essential that organizations do not
unnecessarily fragment spend, thereby spreading their demand across
an artificially large number of suppliers. The reason for this is twofold.
First, it raises transaction costs — substantially in some instances.
Second, it reduces the potential leverage that the organization has over
its suppliers. And, as has already been indicated: generally speaking,
the weaker the leverage, the poorer the deals.

Of course, a certain level of fragmentation will always arise. For one
thing, different business units within an organization often have very
different missions and as a consequence have very different supply
requirements. Additionally, when attempting to consolidate demand,
organizations are often confronted by legacy issues. Standardizing demand
may offer only a false economy if it is accompanied by significant write-
off costs. Finally, organizations have to balance the short-term gains that
may arise from obtaining volume deals with the long-term risk that they
may become overly dependent on a particular supplier. Over time this
dependence may translate into higher prices and poorer service. Together,
these factors combine to create what the authors have described else-
where as a ‘natural level of fragmentation” (Lonsdale and Watson, 2005).
This natural level can be defined as the point at which any further
consolidation results in a ‘net reduction in organizational performance/
welfare, notwithstanding any commercial gains that might have accrued
from the consolidation initiative’ (p 161). Where exactly this point lies will
vary by commodity, organization and time.

Furthermore, where that point lies will often be one of the major areas
of dispute between supply managers and their internal clients. This is
because issues of consolidation are as much political issues as they are
technical ones. There are a number of reasons why an internal client may
not recognize that there are benefits to be obtained from consolidation.
First, there is the issue of functional culture. Managers from different
departments are usually functional specialists. Their specialisms may be
largely commercial (as in the case of sales or purchasing), or largely
operational (as in the case of human resource management (HRM)
or production). Alongside the specialized knowledge that resides in a
department there is often also a strong functional culture. This culture
reflects the training of staff but it also reflects the management priorities
of particular departments. For example, because a production manager’s
performance is measured in terms of faults or downtime, he or she is
likely to be particularly sensitive to anything that might spoil or interrupt
output. Such sensitivity may be justified, if what is being proposed poses
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a real threat to operational sustainability. For example, it would be
ridiculous for an oil company to attempt to save a couple of thousand
pounds on its spend on industrial valves if the downside risk was several
hundred thousand pounds in lost production if the new and untried
products failed. However, a natural sensitivity can easily become an
unnatural over-sensitivity. The same production manager may refuse to
participate in an initiative that will save sixty thousand pounds because
there is an infinitesimal chance that the new product might fail.

Second, there is the principal-agent problem. Principal-agent problems
arise because managers and indeed all employees have divided loyalties.
For example, managers have a loyalty to the organization that pays their
wages. For many commentators, this loyalty constitutes (or should con-
stitute) the manager’s primary loyalty. In practice, however, managers
also develop loyalties for those around them, and particularly depart-
mental colleagues. And less creditably, managers also have loyalties
to their own interests (Milgrom and Roberts, 1992). Where firm and
department/personal priorities conflict, it is often the firm’s priorities that
are sacrificed.

This is significant from the perspective of a consolidation programme
because although such a programme is intended to benefit the organiza-
tion as a whole, it does not necessarily follow that consolidation will
benefit all departments equally (or at all), or that the initiative will be
without cost (or indeed that these costs will be evenly distributed). It is
relatively easy for a manager to sign up to a consolidation programme if
the supplier that stands to get most of the organization’s business is
the one that he or she is already using and the price that is being offered
represents an improvement. It is less clear, however, that a manager
would be enthusiastic if the new deal is more expensive for him or her, or
if it involves the termination of a relationship that is particularly valued.

Regardless of whether the dissent arises because managers have failed
to understand the advantages of the initiative, or because they under-
stand the advantages for the organization but are anxious to avoid the
costs to their department (or them personally), such dissent is likely to make
implementation problematic. Faced with such opposition, organizations
have one of four options. Option one involves taking the path of least
resistance and doing nothing. Options two, three and four all require the
organization to confront the problem. Option two involves persuasion:
demonstrating to the manager concerned that any fears are exaggerated
or unfounded and setting them against the very obvious benefits. This
may or may not work. However, it is most likely to work where a hostile
manager has misunderstood the issues involved. It is less likely to work
when a manager understands the issues and realizes that the initiative
is not in his or her particular interest. Under these circumstances, the
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supply manager may pursue option three: coercion. Coercion involves
the threat of sanctions or the use of the organization’s authority struc-
tures to override the opposition of the hostile party. The limitation of this
strategy, however, is that the procurement function often sits towards the
bottom of the organization’s hierarchy and the procurement manager
lacks the clout to make credible threats. Furthermore, more senior col-
leagues may prove reluctant to intercede on the procurement manager’s
behalf if it involves confronting one of the organization’s more powerful
constituencies. Option four, therefore, is bribery. Bribery involves com-
pensating a manager for the costs of participation. It is perhaps not
surprising if a manager does not want to get involved in a consolidation
programme if all of the benefits flow to the centre. However, if some of
the benefits can be passed back to the manager, then the initiative may
appear to be more worthwhile.

CONCLUSION

Exchange takes place in the first instance because it is mutually profitable.
Closer forms of cooperation occur because they can increase this level of
profitability. However, mutually profitable exchange is not the same as
equally profitable exchange. Buyers and sellers are competitors as well as
collaborators. Consequently it is important for supply chain managers to
understand the following things: first, they must understand when it is
not sensible to exchange (that is, when exchange imposes unacceptable
levels of strategic and contractual risk). Second, they must also understand
(when it is sensible to exchange) how to craft the incentive structures
that will maximize the return to their organizations. Obviously, such
structures need to cover relationships between buyer and supplier.
However, they are also needed to regulate relationships within the
organization. This is because poor demand management can have signi-
ficant knock-on effects. Consequently, managers within an organization
need to be encouraged (through the threat of sanction or the promise of
reward) to engage in activities designed to maintain the organization’s
control over its external environment At root, therefore, the study and
practice of supply chain management is the study of managerial and
contractual incentives.
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Time compression

in the supply chain

Adrian Beesley, DHL Supply Chain

This chapter explores the ‘time compression” approach to business process
improvement in the supply chain. The concept and strategic relevance of
this approach were first published in the West in the early 1990s; however,
it is an approach that still offers good potential and a fresh approach to
achieving competitiveness through re-engineering. The rate of adoption
of ‘time compression” has been slow and part of the reason for this is that
the approach requires the total commitment of the whole business, from
the top of the organization downwards. Coupled with this is the fact that
change within any organization has always been challenging, particularly
when it involves making difficult decisions in one department or func-
tion to benefit another for the good of the whole company or even supply
chain. Supply chain objectives and their relation to time compression
implementation strategies will be touched on, coupled with explanations
of achievable benefits and case study examples.

Over 200 years ago, Benjamin Franklin stated that ‘Time is Money’, and
this was reiterated in 1990 by Stalk and Hout who claimed that ‘time is the
last exploitable resource’. Today ‘time’ is still largely ignored by many
companies owing to enduring approaches that create inertia in organiza-
tional structures and associated business processes. Managers have always
used time to manage their operations but control has usually been limited
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to a segment, or business function, within the supply chain. For example,
in the past, ‘time” has been used for ‘work study’ and human performance
measurement, but this approach is based on the use of past observations
in relation to operations usually associated with a long-established and
outdated business processes. Moreover, this approach, and even some
modern-day approaches, focus purely on the value-adding elements
of business process that often account for only 5 per cent (sometimes
referred to as the business process velocity) of total process time. This
emphasis on just the value-add time tends to be focused around making
people work faster, often with a risk to quality, safety and ultimately
livelihoods as competitiveness starts to become an issue. There is also
another problematical dimension to these approaches in that the time-
based implications of individual actions recognized only one side of a
‘trade-off’ that may have holistic implications in a much broader supply
chain context. Examples include companies that manage capacity and
cost through applications and frameworks such as traditional accounting,
functional budgeting, manufacturing resource planning (MRPII) and
even enterprise resource planning (ERP). The resultant scope of thinking
is usually constrained by not recognizing how time, stock, resource and
service interrelate with each other along the supply chain. Using ‘time” as
a measure creates a deeper understanding of the total holistic business
process, therefore providing scope for optimization and a pragmatic
approach to change. The use of time in this context is directly linked with
competitiveness, and this is what is meant by the ‘time compression’
approach.

TIME COMPRESSION AND COMPETITION

Wormack, Jones and Roos’s landmark work within the automotive sector
in 1990 pointed out that competition had become more aggressive and
customers more demanding, so there was a constant need for a new
source of competitiveness. In 1991 Riech went further and demonstrated
the general applicability of this statement in a global context across many
industrial sectors. Global competitive forces around the world are placing
increasing pressures on markets and supply chains. Demand for increased
service, product performance and variety across supply chains that ex-
tend across the globe create new requirements and challenges.

The time compression approach is one route to addressing these
demands and improving the design, balance and flexibility of the supply
chain. If this approach is combined with a focus on customers that operate
in markets that are time-sensitive, then a further dimension is added.
Stalk and Hout (1990) make the comment that ‘the world is moving to
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increased variety with better levels of service and faster levels of innova-
tion. For suppliers that operate and service these sectors, time based
competition is of significant advantage’.

A survey conducted by the European Logistics Association in 2004
identified factors that are increasing the complexity of supply chains; see
Figure 5.1. This highlights the current and continuing trend to source
product outside of traditional supply markets, and this is coupled with
the concerns and demand for mistake-free deliveries. Despite the presence
of these two significant factors, the increase in stock-keeping units (SKUs)
will continue, as will demand for shorter lead times.

These results have today manifested themselves, with cycle times
being a key consideration for most companies in the West. It is interesting,
however, to note that the more holistic approach offered by time com-
pression remains an opportunity for many companies. This, for example,
is borne out by the content of numerous industrial requests for quotation
(RFQs) directed to third-party logistics providers over the past decade.
The majority of these tend to focus on cost reduction, with often little or
no consideration for the attainment of holistic supply chain benefits.

The question is why some of the major corporations seem to ignore or
do not directly engage with this approach. The answer may lie in the fact
that the use of time compression to some extent relies on viewing the
supply chain as a business process that can be designed and managed,
ie the original concept of supply chain management (SCM). Some com-
mentators such as Lamming (2002) consider that the idea of managing the
supply chain as a holistic entity using approaches such as SCM is totally
impractical. He considers SCM to be a flawed concept because it has been
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around since 1982 and industry is still having difficulty with implementing
and mastering this area of potential competitiveness. This may well
explain, or support, the reason why some of the more insular approaches
to business improvement still dominate company key objectives. This
debate will no doubt continue irrespective of whether SCM or, say, network
management is the approach for the future. Opportunities, however, for
time compression still exist and this will be explored further.

What is time compression?

The key aspect for the use of ‘time’ is that it is not necessarily about being
faster or the fastest. Quality is paramount to competitiveness and sub-
stituting, say, quality for speed is not the primary objective. A time
compression approach focuses on how companies use time to deliver a
sustainable fast response to customer needs, through business processes
that are organized around a strategic time-based focus. The concept is
about strengthening the holistic supply chain structure to achieve time-
based objectives, with tactical decisions being made at the correct level to
enable the speed of response.

The term time compression was originally introduced by New in 1992,
and in its most basic form relates to the reduction of the time consumed
by business processes through the elimination of non-value-adding
process time. Value-add processes are defined as entities that transform
inputs into outputs that are of value to the customer and that they are
willing to pay for (or negate their costs) and involve no correction or
rework, ie right first time. Some processes may be identified as producing
very little added value and this may highlight the need to totally re-
engineer them. This can take advantage of a number of possible strategies
detailed below.

One of the reasons why the approach is important relates to the levels
of time compression that can be achieved across business processes.
Within, for example, a typical UK manufacturing company at least 95 per
cent of the process time is accounted as non-value-adding. This well-
established statistic was supported in the UK by the TCP (University of
Warwick’s Time Compression Programme) in 1995 and in the United
States by Barker in 1994. Consultants in 2004 (SUCCESS, 2004) confirm
that these sorts of value-add statistics still hold true, making the approach
powerful as well as relevant in today’s business environment.

If this statistic is viewed in the context of a typical supply chain, as little
as 0.01 per cent of time can add value. However, as New (1992) demon-
strated, all of these percentages require qualification on two counts. First, a
large proportion of the non-value-adding time is due to product queuing,
so the value-adding percentage is a function of how much is being pushed
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through the supply chain at a particular point in time. Even if a particular
supply chain is grossly inefficient, but had only one order during a
particular period, the actual value-adding time would be high because of
minimal queuing. A second consideration is that inventory should add
value and it is, therefore, usually included in the overall value-adding
percentage. Consequently a view has to be taken on how much of the
inventory element of the pipeline — usually measured in days or hours of
throughput cover —is actually adding value. The amount of value added
by inventory is intrinsically linked to the process cycle times, as well as
demand throughput levels and predictability.

The statistics do, however, show the enormity of the opportunities for
companies and their associated supply chains — and they differ signifi-
cantly from any perceived opportunity that might be available from, say,
a cost-based approach.

Time compression can be achieved using any one or a combination
of seven strategies identified by Carter, Melnyk and Handfield (1994) and
these can be applied from company level through to a total supply chain.
These are summarized below:

® simplification, removing process complexity that has accumulated
over time;

® integration, improving information flows and linkages to create
enhanced operability and visibility;

® standardization, using generic best practice processes, standardized
components and modules and information protocols;

® concurrent working, moving from sequential to parallel working by
using, for example, teams and other forms of process integration;

® variance control, monitoring processes and detecting problems at an
early stage so that corrective action can be taken to avoid problems
with quality and waste;

® automation, applied to improve the effectiveness and efficiency of
entities and activities within the supply chain process;

® resource planning, allocating resources in line with SCM best practice.
For example, plan by investigating bottleneck activities and consider
use of multi-skilled workforces to provide resource flexibility.

These strategies should ideally be utilized in the sequence they appear
above. However, depending on any particular supply chain or company
situation, various stages and combinations may be more pragmatically
deployed to account for changes that are already, or about to be put, in
place. Through the use of these strategies, time compression can directly
achieve increases in value-add time and help to contribute to objectives
associated with fundamental principles of SCM and best practice. Putting
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Table 5.1 SCM principles relating to time

Nature of the principle

Useful attributes of a time
compression approach

The
principle of
end-user
focus

The
principle of
horizontal
boundary
definition

The
principle of
vertical
boundary
definition

The
principle of
inventory
positioning

The
principle of
control over
demand
dynamics

The
principle of
cooperation
and
coordination

Long-term supply chain
profitability is dependent on the
end (ultimate) user being
satisfied. This acts as the focus for
all supply chain design,
development and process
engineering.

Different end-user needs are
more competitively satisfied by
channels (horizontally defined
routes or workflow) designed
and engineered ideally across the
supply chain from a logistics
service perspective.

Boundaries of ownership and
control (dividing the chain
vertically) should be positioned
to suit the needs of the end user
according to best practice and
make/buy theory.

The positioning, levels and
characteristics of inventory are
best determined in a total supply
chain context to suit end-user
needs in line with stock and
postponement theory.
Understanding and levels of
control over demand dynamics
are best achieved by having a
holistic supply chain perspective.
The principal basis is through
information integration and the
use of best practice relationship
management.

The attainment of the above
principles requires cooperation
and coordination between
supply chain participants. For
this to work effectively each SC
participant must have self-
defined and motivating objectives
based on trust and some common
business aspirations.

Time compression requires that
the end user is identified as the
principal anchor point. This
provides the focus for all
time-based parameter
measurement across the supply
chain.

Time defines the principal
characteristics of the logistically
distinct channels and service
needs. The time compression
approach provides a good
diagnostic and basis for
redesign.

The consumption of non-value
time highlights where
ownership and general
boundary issues exist and
require adjustment.

Time and cost provide a good
deterministic framework with
cycle time as a fundamental
driver of stock positioning,
levels and service. “Value add
stock’ is a time-based diagnostic.
Time measures the problem and
time compression tackles the
root causes of demand
dynamics.

Time provides a common and
trustworthy metric across the
supply chain that highlights the
opportunities and issues.
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aside the debate surrounding the merits of SCM, a brief description of the
nature of the key SCM principles and how they relate to time is detailed
in Table 5.1. It can be argued that these principles hold true irrespective
of whether a company is operating using a holistic approach to SCM
or a more focused and less total ‘system’-based approach to process
re-engineering.

THE TIME COMPRESSION APPROACH -
COMPETITIVE ADVANTAGE

The time compression approach can be applied at two levels: first, as a
holistic approach in the context of, for example, the above principles, and
second, as a competitive market focus. The former could be regarded as
an internal time focus of the key supply chain processes that lie on, or
close to, the critical path of the business process. The latter element is the
supply chain’s external time that is of direct value to the customer. Both
are interdependent and therefore have outcomes that are strategically
significant.

When examining business strategy from first principles, reference is
made to Ohmae’s (1965) strategic model. He states that competitiveness
relates to three basic elements: the customer, the competition, and the
company that is under scrutiny. There must be differentiation between
the elements of value and cost if competitiveness is to emerge. A time
compression approach addresses these two sources of differentiation in
a specific way. The first objective must be the elimination of non-value
activity — that is, waste — and thereby maximize the value created in the
supply chain. The removal of non-value activity in turn gives rise to a cost
advantage, hence forming the basis of cost differentiation. Tersine and
Hummingbird (1995) state that ‘managing time is the mirror image of
managing quality, cost, innovation and productivity. Reducing wasted
time automatically improves the other measures of performance in a
multiplier fashion’. If, however, companies go for the reverse and apply
cost reduction initiatives without reference to the time-based implica-
tions, additional costs may be incurred elsewhere in the supply chain. An
example relating to the inventory positioning principle can be used to
demonstrate this point. At the outset of a cost reduction initiative it could
be proved that upgrading a warehousing management system (WMS)
will deliver cost advantages. It may, for example, help to reduce product
storage and retrieval times, and drive cost reductions associated with
resource utilization. However, a time-based examination of the holistic
business process may lead to considerations about whether the particular
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segment of the supply chain in question should operate on a ‘just in time’
or a ‘make to order’ basis (Beesley, 1996). This total supply chain perspec-
tive may remove or displace the stock point and hence the requirement
for a WMS at this point. In addition, if process times are compressed
in other parts of the supply chain, the economic structure of the supply
system may change the appropriate locations for inventory stock points,
and the short-term cost savings associated with the proposed warehouse
system could be negated by a new inventory regime. If the new WMS is
still established, its associated payback demands may impose an inappro-
priate constraint preventing future supply chain optimization. This
will have ramifications in terms of cost as well as service levels, flexibility
and agility.

THE TIME COMPRESSION APPROACH —
COST ADVANTAGE

Cost reduction will generally occur as a direct result of the removal or
compression of non-value-added time. This time compression can result
in a number of cost savings associated with the removal of fixed and
variable overheads (such as rent and management), direct costs (such
as labour and materials) and working capital. Other cost savings will
depend on the nature of the compression, perhaps minimizing risk in the
decision process by making relevant information available earlier in the
process. The reduction, or even removal, of a rework activity can result
from process change such as compression of information queues. These
improvements can also have ramifications downstream and upstream of
the chain by reducing or removing expediting activities that are in place
to cope with ongoing inadequacies.

The cost implications of compressing time are extensive and complex
but rarely absent. This is why the prescribed approach is to focus on time,
which directly affects the service a supply chain can offer, without
the complications of having to identify every cost ‘trade-off’. The cost-
based focus has been encouraged in the past by the use of performance
measures linking profit margins with cost. With the ‘time compression’
approach there may be a requirement to determine cost values associated
with the processes to assist with evaluation and project prioritization.
Generally, the time-based implications of any proposal are easy to com-
prehend and quantify, because the length of time consumed by processes
is typically a proportional representation of the costs (New, 1992).

The SUCCESS programme, a joint university and industry-led initiative,
developed a tool kit called the Supply Chain Time and Cost Mapping
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Figure 5.2 Time-based process mapping — value-add analysis

(SCTCM). This usefully combines time-based process mapping (Beesley,
1997) with process cost analysis. The former highlights opportunities
using value-add analysis (see the example in Figure 5.2), and the latter
translates and attributes functional costs to processes. SCTCM has the
benefit of being able to see how time, value-add and cost interrelate with
each other along the supply chain. This can be useful for prioritizing
projects, analysis and gaining buy-in to the time compression approach.
This, however, needs to be carefully weighed against the issue of collecting
vast quantities of cost-based data at the risk of prolonging total project
duration. It may also be a particular issue when the cooperation of
process owners and operators is required for the project because it can
then be perceived as a cost-cutting exercise. As a consequence, using these
individuals to help with data collection, analysis and solution design
may become more challenging. SCTCM is, however, a positive recent
development, which keeps time compression on the re-engineering agenda
through the use of a rigorous project tool set and application process. The
link to commerce’s acute focus on cost provides the approach with the
added credibility and robustness that is often required.

Time-based process mapping — value-add analysis

The time compression approach - quality advantage

The achievement of time compression requires a quality-based approach.
This can be viewed from two perspectives of quality. First, time com-
pression demands that product quality is to a specification that matches
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Figure 5.3 Time-based process map of an entire supply chain. This UK
example shows the key processes that move material out of the ground
and maps the processes that evolve the material into something that
fulfils customer demand. Value time is not displayed in this view;
however, value analysis revealed that the aspects noted in bold are key
issues. The longest process time in this example was the decision-making
process, which consumed 14 days and is therefore the largest element of
the finished goods supply lead time. In contrast, the overall production
time of just a few minutes is the shortest element

LK

customer needs and more specifically end-user needs. Anything less will
obviously have strategic market implications, such as a loss of customers
and goodwill. This will consume unnecessary time in the sales, marketing
and manufacturing process, which will have to rectify or replace the
product or customers. An investigation of these time-wasting activities
can, therefore, highlight possible root causes of problems that may be
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founded in quality issues. Time, therefore, provides the focus for quality
improvement.

The above complements the second dimension of quality where it is
not just important for the customer but also for the company. This is the
total quality management (TQM) approach (Oakland and Beardmore,
1995), which also focuses on waste elimination. One key issue with TQM
programmes is that they have been known to lose impetus because of a
lack of focus. Mallinger (1993) and Glover (1993) identify the need for
a holistic approach to provide a focus for TQM to operate effectively.
A time compression approach provides this because it uses a simple
measure that is visible to the total supply chain and not just a small
isolated segment. It can thus link and integrate all of the elements of a
TQM approach using the key metric of ‘time’. An example of this might
be a focus on the time taken to make critical decisions that in effect
constrain an order or product batch being processed. Typically sales and
operations meetings tasked with matching demand and production may
represent this process constraint, as illustrated in the TBPM shown in
Figure 5.3. By implication, the lapse times of these meetings sit on the
critical path of any supply chain process. The majority of this time is
non-value-add and therefore provides a key focus for addressing the total
quality of all activities that interplay with the process. Examples will in-
clude the major quality-related aspects, from systems to produce accurate
and timely information through to the more routine but easily under-
estimated aspects such as people attending meetings on time, effective
communications and proper prioritization of tasks and activities. The
non-value activity, particularly the low-profile issues, may not be generally
recorded from a cost perspective but the delay on the critical path can be
measured in terms of inventory cover and customer lead time and is
therefore high visible.

THE TIME COMPRESSION APPROACH -
TECHNOLOGY ADVANTAGE

Technology should not be applied purely for reasons associated with
what is on offer or mimicking the competition. Its application must take
account of the individual circumstances of the business and its customer
needs, and then ensure a competitive differentiation. A focus on the time-
based impact of the application of technology will help steer a company
to this goal. Examples of technologies that can achieve time compression
are numerous and some of the more notable developments (Barker and
Helms, 1992) include: computer numerically controlled (CNC) machines,
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robotics, computers in manufacturing (CIM) and logistics-related examples
such as the WMS application mentioned earlier. All of these reduce time
for individual activities, but the time-based impact must be considered
holistically in order to check that the technology is appropriate for the
supply chain. A key perspective is that many automated systems cannot
cope with high levels of demand variation, largely because the technology
is designed against very exacting functional specifications. A time com-
pression approach provides the focus for the application of technology
when the seven strategies identified by Carter et al are addressed in a
carefully considered sequence. This usually considers the low- or non-
technology strategy solution before moving to state-of-the-art automated
solutions, such as computerized material handling and control or the
various forms of ERP. This approach will ensure that the application
of technology is strategically significant as well as delivering tactical pro-
ductivity gains.

THE TIME COMPRESSION APPROACH —
CUSTOMER FOCUS

Different customer and ultimate end-user needs are satisfied by channels
that are capable of delivering different types of service. Different product
and market sectors have different service needs. The most appropriate
way to meet these needs is through channels that are specifically designed
to have distinct logistical capabilities. The alternative is to push everything
through the same channel — but the result will be that some customers
will be over-served while others are underserved. This will have an
adverse effect on costs, customer goodwill and ultimately sustainable
profitability. This is all linked with the principle of horizontal boundary
definition and is important in channel construction because of the signifi-
cant impact it can have on the customer.

One of the key impacts of the requirement for distinct logistics chan-
nels is the need to align them to different types of market and product
segment. Figure 5.4 illustrates a simplified form of segmentation into four
generic supply categories for differing product and market types (adapted
from FhG ISI, 1993). The horizontal axis represents levels of demand
certainty, with the vertical axis showing levels of product complexity.
Different product types fit into one of the quadrants according to the
certainty and complexity criteria.

The chart shows that products that have a volatile demand pattern and
low constructional complexity will require flexible supply operations to
minimize risk. An agile approach is required so that the business process
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Figure 5.4 Generic supply strategies
Source: adapted from FhG ISI, 1993

can respond rapidly to new customer requirements in a market that
is populated by ‘fast follower’ competitors enabled by low product
complexity. Conversely, products that have more stable and predictable
demand are usually in more cost-focused supply situations demanding
lower unit costs through tighter management control and probable large
economies of scale.

There are therefore two basic supply concepts, one where a business
process must be agile, for example a high fashion garment supply chain,
and one lean, where a typical example would be commodity-based
products such as industrial chemicals. It must be recognized that a range
of different products lie between these extremes and may therefore
require a mix of both approaches. For example, quadrant 1 would be
represented by super-value goods such as the manufacture of aircraft.
These are highly complex items sold into markets with some uncertainty
and influenced by fluctuating business cycles and therefore require
process agility. Some lean approaches will, however, be required to
underpin the longer-horizon investments in a supply market that has
the time to evolve and apply competitive pressure. Quadrant 2 is the
converse of 1 in that it is characterized by fast-moving consumer goods
(FMCG)-type products, which generally sell in more consistent market
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demand conditions, giving rise to high competition and the need for a
lean cost focus. This, however, is mixed with some need for agility in
areas linked with product development and innovation.

The various stages of development and evolution of product in terms
of its life cycle may cause it to move across segments. The latest FMCG
LCD TV has moved from quadrant 1 to quadrant 2 and is progressing
towards quadrant 4.

BENEFITS OF TIME COMPRESSION

There are two categories of time compression benefit. The first is internal
time, which has indirect impact on the customer as it relates to the internal
consumption of time within a company. The second is external time,
which relates to all aspects of time that have direct impact upon the
customer, such as lead time from a stock or decoupling point such as a
production facility. The net effect of internal time improvements has
ramifications on external time-based benefits through cost and service
interrelationships.

Internal time benefits in most manufacturing facilities, such as cycle
time reductions, give work-in-progress reductions and productivity
increases. Stalk and Hout (1990) claim empirically that for every halving
of cycle times and doubling of work in process turns, productivity
increases by 20 to 70 per cent. A halving of manufacturing lead time using
the same number of people reduces costs by 50 per cent. These changes
are reflected in the return on assets where increases of 80 per cent are
possible. Then 45 per cent less cash is required to grow the company at an
equable rate.

Generally, the longer the elapsed time in the supply chain, the greater
the commercial risk associated with under- or over-forecasting demand.
This results in the use of speculation stock for future customer needs
(Mather, 1992). If, for example, a fashion-associated product has to be
ordered from the Far East nine months in advance, then the risk of
forecasting error is high. Consequently, the costs associated with potential
markdowns are high where significantly large stocks of inventory are
held, and in the converse situation where minimal or under-stocking
occurs then the opportunity cost of lost sales and goodwill is substantial.
The key point for time compression is that if lead times (cycle times) are
compressed, not only is cycle stock (pipeline inventory) reduced, but
the period over which forecasting has to be performed reduces — and the
shorter the period, the better the forecast accuracy. The better the forecast
accuracy, the less demand variance will exist and the less buffer or safety
stock is required. Less overall demand for inventory means that less has
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to be produced and supply processes can respond more promptly. Again,
therefore, lead times compress and a virtuous time compression cycle
comes into existence.

The internal benefits provide scope to assist the external benefits of
a time compression approach. The primary aspect to consider is the con-
sequence of compressing customer lead times and the opportunity to
increase business turnover and possibly prices. Stalk and Hout infer
that customers of time-based suppliers are willing to pay more for their
products for both subjective and economic reasons:

® The customer needs less stock (cycle and buffer stock).

® The customer makes decisions to purchase nearer the time of need,
therefore reducing risk.

® Reduction of cancelled/changed orders, with less time available and
less need to change.

® Increase in the velocity of cash flow.

The factors influencing risk have an implication on market share. By
being faster and more reliable than the competition, market share can be
increased. A time-compressed supplier can use its flexible delivery system
to supply increased variety to the customer in the form of increased style
and/or technological sophistication. If this is delivered with a response
advantage, the time-compressed supplier will attract the most profitable
customers. Conversely, competitors will be forced to service the customers
that are prepared to wait and, as a consequence, be prepared to pay less
for the product. Generally, time-compressed suppliers appear to grow at
three to four times the rate of their competitors and three times faster
than overall demand with twice the level of profitability. When the slower
competitor companies do decide to become time based they must do so
from the disadvantaged position of having to incur the costs of regaining
market share without securing the full benefits.

Experience from TCP has shown that the general price and market
share advantage must be considered in the context of the local market
and the logistical characteristics of product being supplied. For example,
in the UK during the 90s, as the spectre of cheaper overseas sources
became a reality, time compression enabled companies such as H&R
Johnson to optimize its business processes. This enabled it to retain
market share against cheap foreign imports of ceramic tile products
rather than gaining a specific price advantage. Some price advantage
could, however, be applied in time-sensitive market segments such
as high-fashion products where process time from design concept to
full volume provided a sustainable strategic differentiator over distant
competitors.
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Demand acquisition approaches such as customer relationship man-
agement (CRM) help predict, define and place new customer demands
on supplying companies within short time spans. The need to respond to
this level of rapidly communicated customer transparency has become
the new competitive frontier. Companies that do not adjust their business
processes fast enough will quickly lose ground to the competition. Agility
coupled with lean is key, with a focus on the use of time compression as
an enabler of process delivery and reinvention.

EXAMPLES OF THE APPLICATION OF
TIME COMPRESSION

Many companies in the United States, Japan and Europe use a time com-
pression approach either as an open policy or as something philosophically
buried within the strategic mix (Stalk and Webber, 1993). Table 5.2 illustrates
the nature of, and results from, a number of TCP projects.

Table 5.2 Results from a sample of TCP projects

Company Scope of the Compression  Strategic significance of the
project achieved improvement
H&R Johnson ~ Customerlead Two weeksto To counter competitive import
times two days products and retain a strategic
segment of the market
Massey Process time Reduced by  To reduce cost of inventory by
Ferguson 20% compressing cycle times via a
manufacturing cell
British Warehouse Two days’ To maximize on aircraft flying
Airways link removed  compression  hours, reduce inventory costs
and increase asset utilization by
moving into a contract market
Fairey Component 50% Retain market share and reduce
Hydraulics arrears reduction inventory costs
GKN Hardy Inbound Reduced by Reduce raw material and
Spicer logistics 85% operating costs to maintain
competitiveness
CV Knitwear  Time to Reduced by To meet the customer’s time-
develop 50% based requirement for an
product increased number of ranges each

year. Customer retained
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Time compression of a global supply chain

The following case study has been compiled from a number of projects to
demonstrate a diverse range of applications within one example. Use of
this hybrid hypothetical example has also enabled demonstration of some
world-class solution examples while maintaining confidentiality.

The case study demonstrates the application of a combination of time
compression strategies focused on the attainment of a number of the
supply chain principles in a global context. The principles addressed are
underlined and the various strategies are denoted in italics. The example
takes one of the big Western retailers and an aspect of its global supply
chain involved with sourcing product from a major low-cost manufacturing
nation.

Two categories of product will be considered, defined by their market
and product segmentation relating to the four generic supply strategies
above. The first is a product group that has stable demand but a low
margin, due in part to intense competition. This might be, for example,
wall fixings such as screws and nails, and would require a lean supply
chain concept capitalizing on the stable product demand, thereby under-
pinning a low-cost solution. In contrast, a fashion product category
such as women’s skirts has less stable demand, with more scope to attain
higher margins as competition from exact product replicas or substitutes
is more limited within the initial short sales launch time frame. To cope
with the higher demand variability and volatility, the fashion product
supply chain must have the ability to react to change via fast product
replenishment or product reinvention. The supply chain has to be agile
rather than lean, with emphasis on risk mitigation via resource deploy-
ment rather than a pure cost minimization approach.

This form of product categorization enables constructive supply
chain design (or re-engineering) based on the end-user focus which in these
examples is highlighted by the need for different levels of flexibility
and cost attainment. These ‘end-user’ demands translate into logistical
requirements which can be met by specific logistic (horizontal) channel
design specifications. One key aspect of the design specification of any
channel is the inventory positioning and this will depend on supply and
demand variability coupled with lead times. These factors will give rise to
appropriate types or forms of inventory being held in specific quantities
at strategic locations within the channel. An example for the agile channel
might include the need for inventory to be held close to the retailer but
in semi-finished form, thereby postponing final product assembly, at a
location a short distance, and therefore with a short period of risk expo-
sure, from the market. Products designed using standardized components
and modules lend themselves well to postponement.
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The majority of supply chains are under the ownership of different
legal entities, such as companies, and also under the influence of different
organizations, such as departments and employees. These entities legally
and organizationally interact with each other and create areas of focus
and specialization along the supply chain at the same time as creating
constraints and check points (eg for quality or variance control) at the various
interfaces (vertical boundaries). The optimal operation of any channel is
strongly influenced by the position of these vertical boundaries and the
influence that they exert on the supply chain. These boundaries must
therefore be designed and negotiated into the channel in line with the
application of concepts such as make/buy decision theory, best practice
outsourcing and the idea of organizational process design. In our two-
channel example the question of who should own the inventory is one
key aspect of this issue. Often the weakest channel partner is left with
the cost of ownership; however, in the agile or lean supply chain the
suppliers may, for example, own the inventory in the retail store. This
might be for good logical reasons of control and focus in a retail environ-
ment that has to merchandise and replenish thousands of other diverse
product lines.

Ownership of either the inventory, process or the company entity is a
major influence, hence the focus on conflict resolution in supply chains
with aspirations to use partnership and empowerment approaches. At
a more generic level some form of cooperation and coordination will
always be required between the various forms of interface along the
supply chain. System-based exchange of information and data has trans-
formed the way supply chains can operate and has expanded the scope
of what can be achieved between the interfaces. For example, systems
(generically a form of automation) allow for the rapid transfer of data
globally along supply chains. For practical purposes this is usually instan-
taneous (concurrent working) and integrated in that interconnecting process
links are available, compatible and can respond. In our agile channel
example, retail sales information can be made available to the supplier on
the other side of the world. They are motivated and can respond
accordingly and for example be in a position to authorize and generate
replenishment orders on behalf of the retailer. This form of linkage
alleviates the effects of demand dynamics where time delays in the
supply of information along the chain creates uncertainty, causing sup-
pliers to mitigate against risk using standby resources and processes that
are non-value-adding and result in unnecessary costs.

The final aspect of this example considers the inbound flow of materials
to support the manufacturing operations. There is a natural tendency to
focus on the parts of the supply chain that directly affect customers
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to the exclusion of the inbound supply chain. Vendor management
initiatives and carefully considered inventory ownership policies often
provide the desired focus on this sometimes neglected area. However,
scope often exists to investigate and map the entire inbound supply chain
and consolidate into appropriate horizontal channels and to simplify the
types of flows using a unified approach for handling raw materials that
have logistically distinct characteristics. In the example of fixings, supply
of metal rods, chemicals and other materials all arrived at the factory
via a range of different channels — some via direct delivery via a carrier
network, others supplied in bulk to the factory warehouse, some supplied
from a vendor regional warehouse or a combination of all three types of
supply via a range of providers. An equal level of complexity and variety
existed to support the range of information flows and communications.
Typically these supply arrangements and associated communication
complexities arise for historical reasons and establish themselves over a
period of time.

The inbound supply chain operated and sustained manufacturing
but no one could identify the logistical cost of the operation as this was
hidden within the procurement cost. Further to this, the complexity of all
the channels made service level agreements difficult to maintain and
manage, giving rise to safety stocks and non-value-add cost. The inbound
supply chain was mapped from a time, cost and value-add perspective.
Horizontal channels of supply were identified and a neutral third-party
logistics provider was given responsibility for implementation and deliv-
ery. This provided ownership, the ability to consolidate flows and a new
focus on the factory as a customer of the logistics service and not just the
product. Resource allocation in terms of inventory, transport, warehouse
and IT capacity was designed into the solution on the basis of balancing
service and cost, rather than using a just-in-case mentality driven by pure
procurement and sometimes emotionally perceived needs.

TIME COMPRESSION AND THE FUTURE

At the time when the author was working on the Time Compression
Programme, no significant tool existed to assist with the production
of time-based process maps. Excel spreadsheets help to a limited extent
but are not automated or tailored sufficiently to use in a seminar environ-
ment. Typically seminars are the appropriate way to engage users and
obtain buy-in to any diagnosis, change plan or potential solution.

Since the TCP disbanded, software tools have come a long way and the
following wish list of support tool features is now a reality:
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Discovery of process:

— Simple process flows with automatic translation into a TBPM.

— Cross-reference every element contained in above into a relational
database.

— Every aspect of process, including time, cost and resource levels,
embedded within one map.

Realization, improvement and deployment of process:

— Ability to perform and enable what-if, impact analysis and re-
engineering.

— Provision of logical links to objectives, customer value proposi-
tions, organizational structures, functions, regulatory structures,
quality conformance regimes, supporting documents, software
applications etc.

— Software requirements definition, testing and implementation.

Continuous improvement of process:

— Enable change via effective communication and user engagement.

— Support ongoing operations and continuous improvement.

® Governance of change:

— Version control all of the above between users and various versions,
scenarios and variances of the process so that incremental improve-
ments can be rolled out over time.

— Notification provided to all stakeholders when changes affect
their role.

One software application that exists and provides most of the above and
which is being further developed to support time compress re-engineering
is Nimbus Control (Figure 5.5) (Gotts, 2007). The potential that this tool
offers for assisting business improvement in general is immense. It is
therefore anticipated that time compression, alongside a range of comple-
mentary business initiatives driven by the use of tools such as Control,
will become more widespread in the near future.

CONCLUSION

Time, as a measure, has been established as being strategically significant
for contemporary business. The scale of time compression that is possible
in most businesses is very significant because non-value-add time in most
processes is at least 95 per cent. The impact of commercial benefit is wide
and includes increased market share, price, productivity and innovation
together with reduced levels of commercial risk.

Time compression has been established as a mechanism for addressing
most of the aspects of business strategy and overarches the key objectives
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associated with in-company logistics and managing the broader supply
chain. Six principles aligned with the latter have been identified and
linked to the idea of the time-based approach. To identify and achieve
the time compression objectives, some tools such as time-based process
mapping have been noted and coupled with a strategic re-engineering
framework.

The approach supports a new source of competitiveness for time-
sensitive markets and, as a focusing criterion, it enables one company or
supply chain to be compared with another in terms of the internal and



90 Global logistics

external benefits of time. This can provide the impetus for change and
an improvement plan. Even the end user or the internal supply chain
customer not operating in a time-sensitive market would find it difficult
to argue that a benefit could not be acquired from the application of time
compression. The approach does, however, require a top-down commit-
ment and for full impact a lead organization within a supply chain needs
to drive the initiative. This can become a challenge where trust is an issue
and there is the need for an unbiased hand to guide, arbitrate and have a
stake in the process.

Looking towards the future, companies must blend leanness with
agility in order to be able to respond to at least two possible key
challenges. The first is ensure that supply chains are designed, operated
and evolved to meet and drive end-user needs. The second is to manage
the supply chain in a dynamic commercial environment that is making
network management rather than supply chain management a challeng-
ing reality. The time compression approach’s simplicity and transparency
across company and functional boundaries provide a good platform for
meeting these challenges.
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Building more agile
supply chains

Remko van Hoek, COFELY

INTRODUCTION

There is no shortage of strategic opportunities for using supply chains
and supply chain capabilities to achieve competitiveness and to achieve
faster, more profitable company growth. There is a shortage of companies
that achieve full potential and develop and leverage all needed supply
chain capabilities. For almost a decade now, the benefit of creating a more
agile and responsive supply chain has been widely accepted. Recently,
however, the head of the supply chain of a major European manufacturer
told me: “We have realized the need to become more agile for years and
have tried several things but do you have any suggestions for how we can
actually accomplish higher levels of agility?’

The pointis clear: there has been a more or less clear vision of the benefits
of creating an agile supply chain going back to Harrison, Christopher and
van Hoek (1999), defining it in terms of responsiveness to markets based
upon the dimensions of market sensitivity, virtual integration, process inte-
gration and network integration (as shown in Figure 6.1). This vision has
been widely cited and reinforced since, as a key competitive ambition and
supply chain best practice aspiration (eg Christopher, 2004; Lee, 2004).
However, there has been a shortage of studies and cases of companies
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The
suppy

Figure 6.1 Theoretical framework for creating the agile supply chain

actually turning the vision or ambition into reality, let alone tools that
they use to do so — and the theoretical argument in the above-referenced
pieces are not sufficiently helpful in that respect.

So we now know that the market turbulence of the 1990s was only a
start, and that continuing uncertainty makes the responsiveness that
comes from agile supply chains a more valuable consideration than ever
before. The key word here is ‘consideration’. If there is one rule in supply
chain management, it is that “there is no universal solution to all operating
circumstances’. So the key questions for this chapter become: (1) where
to implement agile capabilities, or “‘which operating environments most
favour an agile supply chain?’, and (2) how to approach implementation
of agile capabilities.

The first part of this chapter introduces contingencies or operating
factors that help answer the first question. It incorporates these factors
into a more comprehensive description that shows when a supply chain
should focus on agility, leanness and other options. The second part will
introduce four pitfalls that companies commonly find themselves in and
through which — despite good intentions and efforts to improve agility
and responsiveness — they achieve anything but that. Instead they under-
perform by driving practice away from the agile vision and generating
cost of complexity with little value return.
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OPERATING CIRCUMSTANCES
REQUIRING AGILITY

Factors previously introduced include demand volatility, product variety,
forecastability and ‘fashion-type’ short life cycles and fast delivery. Van
Hoek and Harrison (2001) introduced demand and supply characteristics
as dimensions impacting the relevance of agile versus alternative
approaches (Figure 6.2).

The relevance of factoring in demand and supply characteristics lies in
the notion that creating the agile supply chain is about linking supply
capabilities to demand requirements. In this respect, demand and supply
‘characteristics’ may be too general a term. There is an underlying
dynamic between the two dimensions: supply abilities are to be created
in response to demand requirements. Then one may think of the two
dimensions as ‘demand’ indicating the viability of agility, and ‘supply’
indicating the feasibility of agility.

Responding to demand with a short lead time is a relevant feature of
responsiveness to demand - but it also is a relatively basic one. It certainly
does not capture a comprehensive set of responsiveness enhancers. When
considering relevant agile capabilities, additional operating contingencies
should be included. The remainder of this section will discuss demand
and supply contingencies to be included in the categorization for operating
environments.

Supply characteristics
Long Plan and execute | Hedge and deploy
lead time Lean Hold inventory
Short JIT React and execute
lead time Agile
Demand characteristics
Predictable Unpredictable
markets markets

Figure 6.2 Leanness and agility under demand and supply
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Demand contingencies

Returning to lead times, the length of response time is predominantly a
relative measure; when developing a cross-industry categorization for
operating environments the absolute length in weeks, days or hours may
be less relevant than the relative length. Lead-time tolerance is often the
most relevant factor, as it captures any leeway that supply chains have
in responding to demand. It also incorporates the fact that reliability of
delivery may be more important than absolute lead time. A lead-time
tolerance, therefore, contains both a speed and a reliability element.

“Forecastability’ of demand is a better measure than predictions of market
conditions because it is more closely linked to supply chain management
capabilities. Market conditions are generally very difficult to predict at
the detailed level (of individual stock-keeping units (SKUs), for example),
but that does not mean that companies cannot forecast demand relatively
accurately. More importantly from the contingency point of view is the
fact that forecastability includes a supply chain management requirement
of aligning mid- to longer-term capacity decisions to demand, rather than
the hard-to-predict market conditions. Of course, one might argue that
an ultimately responsive system removes the need to forecast, but this
is more of a theoretical perspective than a realistic one. Irrespective of
the supply chain’s responsiveness to actual orders, companies still have
to forecast for mid- to longer-term factors, including advanced orders
to suppliers, long cycle-time production processes and capacity-building
plans.

Demand for a product is rarely stable, but contains spikes and valleys.
It is traditionally difficult to accommodate this variance in demand across
a given time period, because every supply chain has a limited capacity
and other constraints, such as maximum order volumes or limits on the
availability of expensive slack capacity. However, there are two underlying
features here: the difference between peak and valley of demand, and the
frequency with which up- and downswings occur.

For the latter, a standard seasonal pattern may have just one peak
(in the summer for garden furniture, for example), whereas the fashion
industry may have a minimum of six or eight seasons. Retail promotions
may have peaks every other week. These seasonal swings in demand may
be significant, with peak demands often accounting for 60 to 70 per cent
of total demand.

Figure 6.3 shows an operationalization of the above three demand con-
tingencies — lead-time tolerance, forecastability and variance in volume.
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Figure 6.3 Demand contingencies impacting the viability of an agile
supply chain

Supply contingencies

What are key supply contingencies that impact the feasibility of creating an
agile supply chain? It is in this area that most gaps in current knowledge
exist, as most of the publications on agile supply chains focus on the
relevance of the approach itself in modern markets. Given the strength of
this argument in favour of agility, and its importance in the current
uncertain economic landscape, it is time to move beyond this basic view
and consider the four layers (at least) of supply contingencies — or
requirements for an agile supply chain.

‘Postponement’ has been widely identified as a mechanism that can
support the creation of responsive supply. Delaying inventory allocation
in the supply chain creates hedging options for responding to demand.
This logistics postponement (delaying time and place functionality
decisions) is helpful in the distribution segment of the supply chain but
ultimately offers only partial responsiveness. It still assumes that stocks of
finished goods build in anticipation of unknown demand, with all the
risks of stock-outs still largely in place. Stock-outs generally have a very
high cost in agile environments. It is for this reason that ‘form postpone-
ment’ is used — to delay the specification of final form and function of
products until the last moment. Many companies do this by delaying
packaging, labelling, adding documentation or product peripherals.
Extending postponement into manufacturing, assembly, module manu-
facturing etc may help create the greater flexibility required for agility.
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Associated with the need for form and function customization is the
manufacturing and engineering principle of ‘design variance” across
products and product lines. In order to achieve levels of customization
beyond the appearance of products, designs may have to vary beyond
packaging — even beyond modules and into components and more basic
features of design. This creates obvious design, manufacturing, sourcing
and inventory complexities, which have to be dealt with in agile operating
environments. This contingency also shows how creating an agile supply
chain requires more than revising logistics and distribution management
—it can have an impact all the way back to product design. The impact on
suppliers and trading partners is discussed in the next contingency.

‘Supply chain partner modularity” specifies the extent to which indi-
vidual companies participating in the creation of an agile supply chain
will have to align operations through the redesign of management
practices and interfaces for the flow of goods and information. Some
examples may help clarify this. Traditional sourcing and contract logistics
has a buy-sell approach that suggests interfaces limited to a transactional
level; just-in-time (JIT) sourcing has more extensive interfaces with
sharing of demand data and alignment of operations. Integrated contract
manufacturing, in which a third party controls the majority of build
and make operations, extends the interface beyond aligned supply into
integrated form and functionality creation. Fourth-party logistics is
similar to this, with a third party taking over the organization and coordin-
ation of the entire flow of goods, information and management for the
entire logistics function, and based around tightly structured interfaces.
These approaches lead to a modular supply chain in which boundaries
between partners are blurred and players are all orchestrated around real
demand and service to the end customer.

It is important to note here that this contingency is not limited to
upstream suppliers, but also involves the downstream trading partners
between the company and end customer. This is traditionally a hard set
of interfaces — compared with upstream suppliers who are paid for their
supply efforts, giving companies an obvious lever in the structuring
of these interfaces. The implication of agile reasoning, however, is that
downstream partners and direct customers can also encourage alignment
around this approach. Then channel interfaces should be structured
around end-customer demand contingencies. Service to the end customer
gives the key to this; it is an objective that all supply chain players share
and where there is significant unification in purpose and objectives.

This brings us to a final contingency, which is the ‘supply chain scope’.
In order to completely meet the standards demanded for customization,
modularity and partner integration, the scale or scope of supply chain
involvement may be significant. It goes far beyond traditional views,



98 Global logistics

Postponement
Limited Comprehensive
Packaging Configuration Assembly Sourcing

Design variance
Limited Extensive

>

Packages Modules Components

Partner modularity
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3PL JIT Contract manufacturing  4PL Modular supply chain

Supply chain scope
Limited Extensive

>

One to one Value chain Network

Figure 6.4 Supply contingencies impacting the feasibility of an agile
supply chain

and develops one-to-one interfaces that extend into a ‘value chain’.
A value chain is a sequence of one-to-one interfaces leading up to a
customer, while a supply chain has many-to-many interfaces and inter-
connections, which must be dynamically rearranged around key processes
and players in response to real demand. A network approach is far more
appropriate here.

Figure 6.4 shows an operationalization of the above four supply
contingencies — postponement, design variance, partner modularity and
supply chain scope.

THE CATEGORIZATION FOR OPERATING
ENVIRONMENTS

Figure 6.5 shows a categorization for operating environments based
on the contingency factors introduced in the previous section. In the
categorization a number of alternative approaches to agility are mentioned.
The first consideration is to distinguish A, B, C products — based on Pareto
analysis. Here A products (accounting for 80 per cent of volume and



Building more agile supply chains 99

Low Forecastability

Low Leadtime

High Volume variance

Mass customization

ECR/QR

High
High
Low
o (0] o oA | _____ -
= = = = R
[77] 7] [77] 7] ,
c c c c ,
S| 2| R 2| | cProduct
X > X > N r
i} i} i} i} 0 uc
Innovation/
Projects
o o el o
2 2 2 2
E E £ E
- - - -
[0 > [0 =
e € <° §
o © < IS
2 3 § ¢
£ o > 5
8 E s £
5} 5 R 2
> £ 3 o
Q. ®© o
> o
2] C
©
ey
o
>
Q.
[o%
jn
%]

Figure 6.5 Categorization of operating environments

20 per cent of orders) are more standardized, and the greater forecastability,
lower volume variance and less customization make them more suited to
lean approaches. B products are more variable and more suited to agility.

Efficient customer response (ECR) and Quick Response are generally
better in environments where demand requirements particularly impact
delivery and distribution, but have less effect on upstream operations.
Mass customization is generally better in environments with modest to

significantly challenging demand
ponement and customization.

that can be met with medium post-
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Agility is positioned near project environments. This is the right place
from a supply contingency point of view, but is not so good from a demand
contingency perspective. For example, in environments of innovation
and single projects, lead-time leeway is often significantly bigger.

With contingencies and operating environments considered, the ques-
tion that remains is: how to avoid pitfalls in implementing agility? This is
the focus of the next section.

MITIGATING THE MINEFIELD OF PITFALLS

Figure 6.6 conceptualizes the ‘minefield’ of creating the agile supply
chain. If all goes well, companies accomplish the four central dimensions
of the agile supply chain as introduced in the previous section. However,
lacking practical guidance and experience, there are pitfalls at every step
of the way and companies can be found to be:

1. not actually responding to the customer as opposed to creating
market sensitivity;

2. not coordinating governance, which allows for too much or too little
responsiveness as opposed to virtual integration;

3. proliferating product in meaningless and valueless areas due to
failures in process integration; and

4. despite a coming focus on service, not actually measuring that,
leading to failed network integration.

Poor response to customers

It is common practice for companies to measure customer service in
multiple ways. Customer satisfaction is the most widely used measure.
However, there are several challenges with customer satisfaction meas-
urement and surveys:

® Averages scores hide extremes at the end (problems and excellence).

® What opinions and strategies are behind subjective measures?

® Whois speaking? There are many different voices within the customer
organization.

® What is the value of individual responses averaged out (innovators,
key accounts, marginal accounts)?

® A lack of clear implications for service (what does a 3.75 mean in
comparison to a 3.95 score?).

In response to these challenges, companies like GE, Honeywell and the
Ford Motor Company have developed voice of the customer (VOC)
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Figure 6.6 The ‘'minefield” of creating the agile supply chain

processes. These aim to go beyond customer satisfaction measurement by
crafting a more comprehensive exchange with selected customers.
Typical features of this exchange include:

® Senior manager to senior manager meetings to avoid leaving the
exchange to revenue-pressured situations, to signify commitment and
to elevate the conversation.

® Expansion of the interaction to an ongoing exchange to drive beyond
measurement at points in time only and establish sustained improve-
ment and alignment.
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® Involving additional functions, including logistics and engineering,
and multiple contacts on the customer side in order to broaden the
exchange into a bidirectional learning and alignment opportunity.

® Establishing joint improvement initiatives to turn the exchange into
more than a listening exercise, including so-called “at the customer —
for the customer’ teams.

The key distinctions between voice of the customer processes and
customer satisfaction measurement are:

® It is based upon conversation, not surveys, which helps capture the
story behind the survey scores and learn more about what actually
drives scores.

® [t is not the task of the customer service department but often starts
with a senior executive sponsor talking to a customer peer and is
followed by cross-functional work groups at a management and
execution level working together on improving responsiveness and
process alignment where that matters to the customer.

® [t is ongoing, not a point measurement, as initial conversations are
followed up with reviews of process improvements.

® It is customer centric as opposed to measuring average market
performance scores.

® [t captures multiple inputs from the customer, not just a single
respondent; this is important because there are many voices of the
customer and it matters who is talking.

® Itislinked to action, with project teams deployed ‘at the customer, for
the customer’; hence the outcomes of the review are not internalized
but used as a basis for customer-focused action.

® [t actually improves customer relations owing to improved learning
about the customer, relationship development and resource invest-
ments to address service issues, and improvement opportunities.

Overall, voice of the customer leads to much better market sensitivity
as opposed to running the risk of misguided interpretation, or limited
channels for capturing market input.

Governance does not support virtual integration

Agility requires the ability to be able to respond to local market require-
ments and opportunities. But this does not mean that companies should
not aim at leveraging skills and capabilities across the regions in which
they operate — let alone avoiding reinventing the wheel across parts of
the organization. Local responsiveness and global efficiency need to be
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integrated into a network organization that is a virtually integrated
entity, despite operating in multiple locations and regions.

One way in which I coped with this pitfall at Nuon (a €6bn European
utility) when I worked there in the procurement organization was to
use account plans with internal stakeholders and customers to balance
business needs and local considerations with global category opportunit-
ies. The account plan was a simple one-page template used to capture
priorities in collaborating with the business, ensuring alignment between
procurement and internal customers and stakeholders without being
able to control those business unit peers directly. Effectively this account
planning was used as a practical way to achieve virtual integration.

Around the annual business planning cycle, procurement would dis-
cuss with the business unit its main priorities for the coming year and
how procurement could help achieve those. Main areas for joint focus
and projects or collaborative initiatives between procurement and the
business unit would be captured, including key performance indicators
(KPIs) to measure success. During the year the plan would then be
revisited in a discussion between procurement and the business unit’s
management team to evaluate results so far and progress in the collabor-
ation. Using account planning proved an effective way to keep governance
simple yet practical and work oriented.

Meaningless product proliferation

A particular area of concern when it comes to process integration is
product proliferation. Owing to process misalignment between several
parts of the supply chain, companies often end up proliferating products,
driven by internal misalignment rather than market driven. How this
often happens is that R&D wants to innovate and expand product ranges,
sales wants to create more opportunities to sell, while supply chain and
operations want to avoid margin reductions from cost of complexity in
operations. A lack of process integration leads to uncontrolled efforts
disconnected from market opportunity.

New products are created, hoping that this will aid in growing the
business by offering more revenue opportunities. In theory this improves
the ability to respond to customer demand. In reality, however, companies
typically get a lot of product proliferation wrong and end up creating too
many products that do not sell, adding cost and needless complexity into
their supply chain.

One company found that the bottom 25 per cent of products generated
less than 1 per cent of revenue and were actually unprofitable, reducing
the company’s overall profit. Another company saw its SKU count double
in two years, with SKU growth far outpacing revenue growth, resulting
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in a reduction of volumes per product and return on investment in
designing and marketing products — while mushrooming the cost of
warehousing. While all of this is happening the supply chain is left
holding the bag, with the business not really owning any responsibility for
SKU management. One warehouse manager of this company said: "'When
I meet people from the business I ask them how many SKUs they have in
the warehouse. They never get it right and always underestimate.’
To summarize, common flags for product proliferation include:

—_

growth of SKU count outpacing revenue growth;

2. SKUs that do not meet revenue and volume thresholds for generating
return on design, marketing and shipping them;

3. SKU management is not distributed across the business and there is

no accountability for, or even transparency of, SKU proliferation in

the business.

Additional complexity flags can be found in the warehouse and sales,
including:

® Warehouse flags:
— ongoing order and shipment size reduction;
— a constant need for more stock-locations in the warehouse;
— nightshifts and rush shipments outside seasonal peaks.
® Sales flags:
— a catalogue that is as thick as the Yellow Pages, running the risk of
confusing customers;
— more products than any sales person could every carry in the boot
of a car;
— special SKUs are being added based upon special (key-)customer
requests, events or market opportunities but they may not be
removed after the event.

Faced with a lot of the bad consequences of SKU proliferation outlined
above, Company A, a consumer products company, has reduced SKU
count by 30 per cent during the past three years while growing the com-
pany and adding new products, breaking away from flag 1. It did so by
actively managing to avoid flags 2 and 3. The company initiated an SKU
management effort — introduced by the CEO — with a mandate that 50 per
cent of SKUs that do not meet revenue thresholds will be cut each quarter.
The reason for the target being 50 per cent and not 100 per cent is that
new products are being developed in the market that might not yet have
come to flourish fully, there are products that do not perform steadily
every quarter (because of seasonality, for example), and it leaves the
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business some autonomy in making cut decisions. Key to this approach is
that it establishes SKU management as an ongoing discipline. A lot of
companies do one-off efforts but a manager from Company A says:
‘Without sustaining the management focus SKU count is likely to creep
back up in no time. You cannot expect behaviour to just change without
ongoing focus and accountability.’

In order to accomplish this accountability, SKU count has been elevated
to one of the measures on the global dashboard that is reviewed monthly
by the senior executive team. Additionally, a so-called “glide-path” has
been established. This is a set of SKU reduction targets on a timeline.
In addition to sustaining the focus on — and accountability for — SKU
reduction, incorporating the SKU count on the dashboard also removes
decisions from the execution level. The supply chain team has dedicated
a person to the SKU effort and this person creates transparency to the
business about its SKU count, flags them when they are not on the
glide-path and offers help in reducing the SKU count. Because senior
management owns the outcomes of the effort at the dashboard level the
supply chain team is positioned as aiding the business rather than being
the bad guys. Furthermore, it removes discussion about the effort from
the execution level. According to the senior supply chain executive, this is
important because otherwise, ‘you end up with emotion involved at this
level resulting in endless discussion instead of focused action’.

Incorrect measurement that focuses responsiveness
wrongly

All companies include customer service in some form in their performance
measurement system. However, almost all operationalize this measure-
ment internally, leading to responsiveness that is misguided and focused
wrongly — not being directly and fully on customers. In particularly, most
companies measure delivery service in one or multiple ways based upon
their internal definition of success. Typically the measures focus on how
reliably and fast the company delivered against the timetable it put
forward. This misses the point, as this timetable might not be aligned with
the customers’ needs. So companies are not tracking responsiveness to
customer need at all. The better way is to ask customers for their desired
delivery window and measure execution against that customer-defined
measure of success. General Electric realized this when it presented high
delivery reliability scores from its own measurement to customers and
received a negative reaction. In short, customers reacted that performance
was not at all good according to their own measurement, which con-
sidered the time when they needed deliveries to take place.
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GE changed its measurement set towards what it call Span measure-
ment. Span stands for the range of delivery around customer requested
due dates. Essentially, the company now measures, across all deliveries
globally, how close it was to the delivery date the customer requested
when ordering. In its plastics business the company brought Span down
from 30 days to just a few days — meaning that every customer can
depend upon GE delivering any product, anywhere in the world, when

they ask for it, with a maximum variation of a few days.

Experience from GE suggests the value of several actions to improve

measurement for agility:

® Share measurement dashboards with customers, and aim to measure
your performance using the measures that customers use to measure

your company.

® Do not measure against your own measures of success, but ask the

customer what defines success.

® Hold all parts of the supply chain accountable against the customer-
defined measure of success, so that there is no escape from market

sensitivity.

Do not second guess the market
and limit customer interaction to
buying and selling only

Ensure voice of the customer exchanges
to allow customers to set an agenda
for customer collaboration efforts

Market
Do not measure customer Do not make
service against internally governance too
defined measures complex or formal
The agile .
Network supply chain Virtual
4
Let the customer Establish an action
define measures of and project-
success oriented exchange
Process

Manage product proliferation with
checks and balances to avoid
meaningless, loss-making proliferation

Do not grow product range faster than
revenue and in a way
that drives down productivity

Figure 6.7 Enhanced agile supply chain theoretical framework
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Enhancing the vision of agility

This chapter has offered practical findings from aspiring practitioners,
several years of research and dozens of case studies. As valuable a starting
point as the theory surrounding the vision of creating an agile supply
chain is, it is still only vision-centred. The experiences and cases presented
in this chapter show where the vision can be supplemented, thereby
enhancing the theoretical framework presented in Figure 6.1. Figure 6.7
captures the particular axioms identified and visually displays the enhanced
agile supply chain theoretical framework.

CONCLUSION AND REFLECTIONS

This chapter has attempted to offer additional insight into the questions
of where and how to consider developing agile capabilities in the supply
chain. The identification of operating environments that favour — or
disfavour — agile supply chains gives a more realistic chance of successful
implementation. Avoiding the implementation pitfalls will further increase
the likelihood of success.

As one of the authors of the original agile supply chain vision, I would
like to apologize to the head of supply chain referenced at the start of this
chapter — I hope that this contribution will be more helpful and make up
for the shortcomings of the original vision.
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Using marketing and services
strategies for logistics
customer service

David Grant, University of Hull

The customer is the immediate jewel of our souls. Him we flatter, him we feast,
compliment, vote for, and will not contradict. (Ralph Waldo Emerson)

INTRODUCTION

The term ‘logistics’ comes from militaristic roots and is not readily associated
with the non-tangible notion of ‘customer service’. And yet, customer
service represents the output of a firm’s business logistics system and the
physical distribution or ‘place’” component of its marketing mix. Thus,
customer service is the interface between logistics activities and the demand
creation process of marketing, and measures how well a logistics system
functions in creating time and place utility for customers (Pisharodi and
Langley, 1990).

Initially, physical distribution or logistics and marketing were linked;
early writings in marketing related to distributive trade practices due to
the increasing significance of ‘middlemen” who were performing more
functions between producers and consumers (Weld, 1915). Middleman
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specialization included activities still prevalent today, such as assembling,
storing, risk bearing, financing, rearranging, selling and transporting.
Such activities provide place and time utility, ie products in the right place
through movement and at the right time through availability. Conversely,
manufacturing provides form utility of goods through making tangible
products from raw materials, while other marketing activities such as
credit and quantity discounts provide possession utility. The operative
instrument for such middlemen is the channel of distribution.

A disintegration or segregation of physical distribution from the other
three marketing mix variables of product, price and promotion began in the
1950s with the introduction of the marketing concept. Physical distribution
activities were reduced to only physical supply and distribution functions
and the notion of physical distribution customer service was misplaced
(Bartels, 1982).

However, a move to reintegrate physical distribution and marketing
began in the 1970s when writers argued they belonged together in terms
of theoretical progress and applications owing to their strong historical
linkages and conceptual developments. Such a rediscovery stemmed from
the need to focus on customers in a changing environment (Sharman, 1984)
and the realization that firms that did so would obtain additional business
and profits from leveraging their distribution operations (Shapiro, 1984).

Further, customers have become more sophisticated and demanding
during the past 30 years and their expectations of suppliers’ abilities to
meet their needs have subsequently increased. Accordingly, many sup-
pliers, retailers and service organizations have striven to improve logistics
customer service processes to establish or maintain a competitive advant-
age. Desired outcomes are satisfied customers, increased customer loyalty,
repeat and increased purchases, and improved corporate financial
performance (Daugherty, Stank and Ellinger, 1998).

But what exactly is customer service, particularly in a logistics or supply
chain context? Johns (1999) noted there are 30 definitions for the word
‘service’ in the dictionary; thus the concept of service in a business context
may be elusive or confusing. Service can mean an industry or organiza-
tion (eg government services), an outcome that has different perspectives
for both service provider and customer (eg on-time delivery), product
support (eg after-sales service) or an act or process (Johns, 1999).

La Londe and Zinszer initiated a refocus on logistics customer service
with their major study, Customer Service: Meaning and measurement, published
in 1976. Their definition of logistics customer service was presented as:

a process which takes place between buyer, seller and third party. The process results
in a value added to the product or service exchanged. ... the value added is also
shared, in that each of the parties to the transaction or contract is better off at the
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completion of the transaction than they were before the transaction took place. Thus,
in a process view: Customer service is a process for providing significant value-added
benefits to the supply chain in a cost effective way. (1976, p 15)

The notion of process suggests that logistics activities are more like services
than goods. There are distinct differences between services and goods
within the marketing mix category of product and Hoffman and Bateson
describe the four important characteristics that distinguish services from
goods as:

intangibility as services cannot be seen, smelt, felt, tasted or otherwise sensed similar
to goods; inseparability of production and consumption as most services involve the
customer in the production function; heterogeneity or inconsistency of the service
from the perspective of the service delivery and customer experience; and perishability
of the service if it is not consumed at the moment in time it takes place, ie the service
cannot be inventoried. (1997, p 43)

Primary logistics activities include transportation, warehousing, inventory
management and order processing, and usually do not physically trans-
form or affect goods. Logistics activities can certainly be heterogeneous,
eg order cycle time variability and consistency, and are also intangible
eg the storage or delivery of a good, and perishable, eg a lorry leaving
on its delivery route.

What is less clear is how inseparable logistics activities are as regards
the customer. The customer is involved in the ordering and receiving
stages but is relatively passive throughout the provision of the logistics
activities, provided the variability is within accepted bounds.

Nevertheless, logistics activities generally encompass characteristics and
classification of services, ie benefits received by a customer such as time,
place and possession utilities are provided by way of a service or enhanced
product offering from logistics activities rather than from attributes of a
basic product.

Products and prices are relatively easy for competitors to duplicate.
Promotional efforts also can be matched by competitors, with the possible
exception of a well-trained and motivated sales force. A satisfactory service
encounter, or favourable complaint resolution, is one important way that
a firm can really distinguish itself in the eyes of the customer. Logistics can
therefore play a key role in contributing to a firm’s competitive advantage
by providing excellent customer service.

Thus, application of logistics customer service would be well served by
the use of evaluation and analysis concepts and tools from the services
marketing area. However, theories and techniques in the marketing
discipline have been slow in finding application in logistics research,
notwithstanding calls for reintegration with logistics (Harris and Stock,
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1985) and calls for other interdisciplinary applications in logistics (Stock,
1997).

The foregoing raises practical questions regarding logistics customer
service and its application within firms. For example, what is the state of
play in logistics customer service today? What are important elements
of logistics customer service? And how can firms establish appropriate
customer service strategies and policies? These issues are explored in the
following sections.

LOGISTICS CUSTOMER SERVICE TODAY

Firms attempt to meet various shareholder/stakeholder requirements in
the ordinary course of their business. Profitability, calculated from sales
revenue (or turnover) minus expenses, is one of those requirements and
is by no means assured for those firms that do not consider both factors
carefully. Without profits, shareholder capital and retained profits will
erode and bankruptcy might result.

Logistics costs such as inventory, warehousing, transportation and in-
formation/order processing comprise a firm’s expenditure on customer
service. Further, the objective for the firm is to maximize profits and mini-
mize total logistics costs over the long term, while maintaining or increasing
customer service levels. Such an objective might be considered a ‘mission
impossible’ and firms must carefully choose among the various trade-offs
to satisfy customers’ needs and maximize profits while minimizing total
costs and not wasting scarce marketing-mix resources. Thus, there is a
necessity to evaluate trade-offs between determining/providing additional
customer service features sought by customers and the costs incurred to
do so.

However, customer service levels may be higher than a customer would
set them and firms should ‘banish the costly misconception that all cus-
tomers seek or need improved service’ (Sabath, 1978, p 26). However,
choosing when to meet and when to exceed customer expectations is a
key factor. Not all service features are equally important to each customer,
and most customers will accept a relatively wide range of performance in
any given service dimension (Markham and Aurik, 1993).

Further, most firms in the supply chain do not sell exclusively to end
users. Instead, they sell to other intermediaries who in turn may or may not
sell to the final customer. For this reason, it may be difficult for these firms
to assess the impact of customer service failures, such as stock-outs, on end
users. For example, an out-of-stock situation at a manufacturer’s warehouse
does not necessarily mean an out-of-stock product at the retail level. However,
the impact of stock-outs on the customer’s behaviour is important.
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Recent research has found that an average out-of-stock rate for fast-
moving consumer goods retailers across the world is 8.3 per cent, or an
average on-shelf availability of 91.7 per cent. Consumer responses to
stock-outs were: buy the item at another store (31 per cent), substitute
a different brand (26 per cent), substitute the same brand (19 per cent),
delay their purchase until the item became available (15 per cent) and do
not purchase any item (9 per cent). Thus, 55 per cent of consumers will
not purchase an item at the retail store while 50 per cent of consumers
will substitute or not purchase the manufacturer’s item (Corsten and
Gruen, 2003).

One way to establish a desirable customer service level at the retail level
is to take into account such consumer responses to stock-outs. When a
manufacturer is aware of the implications of stock-outs at the retail level,
it can make adjustments in order cycle times, fill rates, transportation
options, and other strategies that will result in higher levels of product
availability in retail stores.

These observations reinforce the notion that firms must adopt a customer-
oriented view and seek out customer needs. Firms also have to ask customers
the right questions to ensure that important and relevant criteria are
captured. For example, one food manufacturer maintained a 98 per cent
service level, which necessitated large inventories in many warehouse
locations. However, this practice often resulted in shipping dated merchan-
dise and customers therefore perceived this practice as evidence of low
quality and poor service (Sabath, 1978).

Quality in logistics means meeting agreed-to customer requirements
and expectations (Byrne, 1992). Suppliers need to develop and deliver
service offerings more quickly in the light of the many changes to distri-
bution that have emerged, such as technological advances of efficient
consumer response and just-in-time delivery. However, the notion of
pleasing the customer at every turn regardless of cost has undergone a
re-evaluation such that suppliers or shippers are now attempting to accom-
modate customers while optimizing the supply chain.

This tactic requires suppliers to negotiate with the customer and possibly
cost-share with other actors in the supply chain (Richardson, 1998). Such
negotiations may be difficult to implement as there is little evidence that
logisticians and suppliers have developed sufficient customer interest in
logistics activities (Blanding, 1992). This may be indicative of suppliers not
properly determining customer needs when they establish customer service
policies and trade-offs.

Despite 30 years of research and application of logistics customer service,
this attitude still appears to be the case. Van Hoek, in Chapter 6 of this
book, examines barriers to establishing an agile supply chain and argues
that many firms are not considering the customer’s point of view, nor are
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Figure 7.1 Pitfalls in logistics customer service
Source: adapted from van Hoek, 2009

they measuring customer service in a meaningful way. Figure 7.1 presents
these “pitfalls’ relative to flows in an agile supply chain.

The foregoing suggests that a customer’s product and service needs,
and their subsequent supplier selection criteria for logistics services, extend
beyond usual business-to-business criteria such as product quality, tech-
nical competence and competitive prices. Customer evaluation of logistics
suppliers may include a number of intangible factors related to the service
being provided as the customer seeks added value or utility from it.

An example is whether customer service representatives are on call
24 hours a day. A firm must therefore have the ability to recognize and
respond to customer needs if it is to have any chance of satisfying them
and achieving the benefits of loyalty and profitability. But to do that
it must initially determine what the customers’ needs are, both from its
own perspective and from that of the customers. The next section discusses
possible elements of logistics customer service.

ELEMENTS OF LOGISTICS CUSTOMER SERVICE

A first step in understanding a customer’s service requirements or needs
is to audit existing customer service policies (Christopher, 2005). This will
allow the firm to see what they presently offer and determine how im-
portant employees believe these logistics customer service elements are
to customers. Difference industrial sectors will, of course, have different
emphases regarding such elements; however, the basic groupings should
be similar.

La Londe and Zinszer (1976) proposed that logistics customer service
contains three distinct constructs: pre-transaction, transaction and post-
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Construct Variable name
Pre-order Availability
(Pre-transaction) Appropriate OCT
Consistent OCT
Order service and quality Accurate invoices
(Transaction) On-time delivery

Complete orders

Products arrive undamaged
Accurate orders

Consistent product quality
Products arrive to specification

Relationship service After-sales support
(Post-transaction) Delivery time

Helpful CSRs

Customized services
Relationship quality Trust
(Post-transaction) Commitment

Integrity
Global satisfaction Overall supplier quality
(The outcome.. .. ) Feelings towards suppliers

Future purchase intentions

Figure 7.2 Elements of logistics customer service and relationships
Source: Grant, 2004, p 191

transaction, which reflect the temporal nature of a service experience. La
Londe and Zinszer’s work was conducted 30 years ago and a more recent
study (Grant, 2004) from the customer’s perspective, as opposed to the
supplier’s perspective, found similar constructs of logistics customer service.
However, Grant’s work found that the post-transaction construct also
includes elements of relationships; his entire set of variables related to the
three constructs is shown in Figure 7.2.

Firms can use this list of elements to develop their own customer service
features; this list is by no means exhaustive but does provide an appropriate
starting point for firms to develop logistics customer service strategies.
Firms will likely have to add or delete some elements to service their own
sectoral and local requirements.

These two studies also confirm that firms should categorize customer
service elements into dimensions related to pre-transaction, transaction and
post-transaction events when facilitating operations design and customer
service planning. This categorization will enable firms to determine critical
events in their service and allow them to monitor and follow up on service
failures, as will be discussed in the next section.
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STRATEGIES FOR LOGISTICS CUSTOMER SERVICE

The impetus to develop a logistics customer service strategy can be either
proactive, reactive or a combination of both. A proactive impetus follows
from a firm’s desire to satisfy its customers’ needs, while a reactive impetus
results from a service failure. Figure 7.3 illustrates this dichotomy and
presents possible customer service techniques related to each impetus.

Reactive techniques

Understanding and obtaining information about customer requirements
necessitates an exchange of information between customers and firms.
Complaint analysis is one such exchange, concerning perceived customer
dissatisfaction resulting from a customer service experience or critical
incident.

Complaints derive from a ‘moment of truth’ between supplier and
customer that is considered a critical incident. Critical incidents are defined
in psychology as ‘any observable human activity that is sufficiently com-
plete in itself to permit inferences and predictions to be made about the
person performing the act. To be critical, an incident must occur in a situation
where the purpose or intent of the act seems fairly clear to the observer
and where its consequences are sufficiently definite to leave little doubt
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concerning the effects” (Flanagan, 1954, p 327). Thus, a critical incident is
a moment of truth that becomes representative in the mind of a customer
(Lewis, 1993).

The critical incident technique (CIT) was developed as a process to
investigate human behaviour and facilitate its practical usefulness for
solving practical problems (Flanagan, 1954). CIT procedures consist of
collecting and analysing qualitative data to investigate and understand
facts behind an incident or series of incidents. Some uses of CIT applicable
to business include training, equipment design, operating procedures,
and measurement of performance criteria or proficiency.

Complaint handling is significantly associated with both trust and com-
mitment (Tax, Brown and Chandrashekaran, 1998). These concepts are
important for supplier-customer relationship development. Complaint
analysis thus has a role as part of a post-transaction process but is not a
complete form of information for firms when used in isolation.

Such information does not provide an understanding about what cus-
tomer service features actually provide customer satisfaction. Thus, while
it ‘might be an effective way to fix yesterday’s problems’ it is ‘a poor way
to determine today’s (or tomorrow’s) customer requirements’ (Markham
and Aurik, 1993, p 55).

Complaint analysis has also been called a defensive strategy since its focus
is directed at aggressively protecting existing customers rather than searching
for new ones (Lapidus and Schibrowsky, 1994). Therefore, firms using only
complaint analysis or CIT techniques might find it difficult to determine
current and future success factors and establish a competitive advantage.

Proactive techniques

Itis important that a firm establish customer service policies that are based
on customer requirements and that are supportive of the overall market-
ing strategy. What is the point of manufacturing a great product, pricing
it competitively and promoting it well, if it is not readily available to the
consumer? At the same time, customer service policies should be cost-
efficient, contributing favourably to the firm’s overall profitability. A pro-
active customer service strategy allows a firm to consider all these factors.

One popular method for setting customer service levels is to benchmark
a competitor’s customer service performance. One major question is what
to benchmark, and the Supply Chain Council’s supply chain operations
reference (SCOR) model provides a framework to analyse internal processes
- plan, source, make, deliver and return (Christopher, 2005).

There are several issues about the effectiveness of benchmarking, for
example it may promote imitation rather than innovation, best practice
operators may refuse to participate in any benchmarking exercise, it focuses
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on particular activities and thus there is a failure to allow for inter-activity
trade-offs, and there is difficulty in finding well-matched comparators
(Santhouse, 1999).

Further, while it may be interesting to see what the competition is doing,
this information has limited usefulness. In terms of what the customer
requires, how does the firm know if the competition is focusing on the
right customer service elements? Therefore, competitive benchmarking
alone is insufficient. Competitive benchmarking should be performed in
conjunction with customer surveys that measure the importance of various
customer service elements.

Opportunities to close differences between customer requirements
and the firm’s performance can be identified and the firm can then target
primary customers of competitors and protect its own key accounts from
potential competitor inroads. The service quality model developed from
the services marketing discipline and presented in the next sub-section
enables a firm to identify such differences and follows the call to use more
interdisciplinary techniques in logistics customer service.

The service quality model

Customers evaluate services differently from goods owing to their different
characteristics. One popular method to investigate such evaluations is the
service quality or ‘gaps’ model (Parasuraman, Zeithaml and Berry, 1985).
Customers develop a priori expectations of a service based on several
criteria such as previous experience, word-of-mouth recommendations,
or advertising and communication by the service provider.

Once customers ‘experience’ a service they compare their perceptions
of that experience to their expectations. If their perceptions meet or exceed
their expectations they are satisfied; conversely, if perceptions do not
meet expectations they are dissatisfied. The difference between expectations
and perceptions forms the major ‘gap’ that is of interest to firms.

Figure 7.4 presents this model and includes the customer’s and firm'’s
positions. The expectations and perceptions ‘gap’ is affected by four other
‘gaps’ related to the firm’s customer service and service quality activities
which are for the most part invisible to the customer.

First, the firm must understand the customer’s expectations for the
service. Gap 1 is the discrepancy between consumer expectations and the
firm’s perception of these expectations. Second, the firm must then turn
the customer’s expectations into tangible service specifications. Gap 2 is
the discrepancy between the firm’s perceptions of consumer expectations
and the firm'’s establishment of service quality specifications.

Third, the firm must actually provide the service according to those
specifications. Gap 3 is the discrepancy between the firm’s establishment
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of service quality specifications and its actual service provision. Last, the
firm must communicate its intentions and actions to the customer. Gap 4
is the discrepancy between the firm’s actual service provision and external
communications about the service to customers.

Gap 5is associated with a customer’s expectations for a service experience
compared with its perceptions of the actual event, and is the sum of the
four gaps associated with the firm, ie Gap 5= (Gap 1 + Gap 2+ Gap 3 +
Gap 4). The firm must minimize or eliminate each discrepancy or gap
that it has control over in order to minimize or eliminate the customer’s
discrepancy or gap related to the service experience. Using the service
quality model forces a firm to examine what customer service and service
quality they provide to customers in a customer-centric framework.

AN EXAMPLE FROM ONLINE RETAILING

During the past decade the internet has created a retail and consumer
revolution by providing a new, convenient channel for shopping. The online
retail market is growing rapidly and now covers a large assortment of
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products and services. Throughout this period, retailers have had to ensure
that they offer consumers appropriate customer service and a pleasant
online shopping experience, including the order fulfilment process.

The responsibility of many physical aspects of the fulfilment process,
which previously lay with the consumer in-store and beyond, is now taken
on by the retailer. This final extension to the usual definitions of logistics
management from “point of origin to point of consumption’ is referred to
as the ‘last mile” process and means that greater complexity now attaches
to a retailer’s distribution system. This has major implications for a retailer
as the efficient management of distribution and fulfilment in the ‘last
mile’ can reduce costs, enhance profitability and thus provide competitive
advantage.

Online retailing of physical products accounts for two-thirds of total
online sales in the UK (Internet Measurement Research Group, 2008).
These online purchases involve the handling and transferring of physical
products, ie packing, picking, dispatching, delivering, collecting and re-
turning. Further, a product purchased online or ‘virtually’ cannot be used
by the consumer until it is delivered to him or her at the right place, at the
right time, in the right quantities and in the right condition.

Thus, from a consumers’ perspective, fulfilment is generally considered
to be of the utmost importance and a crucial attribute affecting their
judgement of service quality and satisfaction. Further, fulfilment has been
identified as a main challenge facing internet retailers and a major barrier
preventing consumers from purchasing online (Burt and Sparks, 2003).

Xing and Grant (2006) developed an electronic physical distribution
service quality (e-PDSQ) framework from the consumer’s perspective
that addresses the foregoing issues facing retailers who sell on the internet.
The framework consists of four constructs — availability, timeliness, con-
dition and return, and related variables — as shown in Table 7.1.

Table 7.1 E-PDSQ framework constructs and variables

Constructs Variables

Timeliness (T)  Choice of delivery date; Choice of delivery time slot; Deliver on
the first date arranged; Deliver within specified time slot; Can
deliver quickly

Availability (A) Confirmation of availability; Substitute or alternative offer;
Order tracking and tracing system; Waiting time in case of
out-of-stock situation

Condition (C)  Order accuracy; Order completeness; Order damage in-transit

Return (R) Ease of return and return channels options; Promptness of
collection; Promptness of replacement

Source: Xing and Grant, 2006, p 285
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This e-PDSQ framework was empirically tested in a survey of online con-
sumers in Edinburgh, Scotland and confirmed the framework’s appropri-
ateness. Price was the most important online purchasing criterion, which
suggests it is the principal motivator in the online market and that the
market is getting more price-transparent with consumers who are becoming
more price-sensitive.

The five variables most important to consumers in an online delivery
context were: order condition, reflecting its role in demonstrating a retailer’s
reliability; order accuracy, considered important for repeat business; order
confirmation, which demonstrates consumers” unwillingness to wait and
their intolerance with stock-outs; and easy return and prompt replacement,
which reflect consumers’ concerns over product returns.

The Xing and Grant study provided a parsimonious set of e-PDSQ vari-
ables and constructs for retailers to use to design and operate their online
offerings, based on the Parasuraman et al’s (1985) service quality model,
and thus demonstrates how firms can adapt and use models and ideas
from other disciplines to provide effective customer service in a logistics
context.

SUMMARY

Customer service is a necessary requirement in logistics activities and is
affected by various environmental factors shaping today’s marketplace.
Logistics customer service has its roots in the marketing discipline and
logisticians can use and learn from marketing techniques and methodolo-
gies to investigate customer service.

A strategy for logistics customer service requires a basic trade-off between
costs incurred and enhanced profit received. Each industrial sector will
also have its own unique needs and issues that further complicate such
considerations. However, while the importance of individual customer
service elements varies among firms, there is a common set of elements
presented above that should provide a useful starting point for most
firms.

A global perspective focuses on seeking common market demands
worldwide rather than cutting up world markets and treating them as
separate entities with very different product needs. However, different
parts of the world have different customer service needs such as information
availability, order completeness, and expected lead times. Local infra-
structure, communications and time differences may make it impossible
to achieve high levels of customer service. Also, management styles in
different global markets may be different from those prevalent in the
firm’s ‘home’ environment.
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Although customer service may represent the best opportunity for a
firm to achieve a sustainable competitive advantage, many firms still do
not implement logistics customer service strategies, or do so by simply
duplicating those implemented by competitors. The service quality frame-
work discussed above can be used by firms to collect and analyse customer
information, determine what is really important to customers, and thus
enhance their customer service initiatives. Globally, customer services
provided by the firm should match local customer needs and expect-
ations to the greatest degree possible. A successful output of such customer
service considerations will be a satisfied customer, which should lead to
increased profitability for the firm.
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People powering
contemporary supply chains
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OPENING COMMENTS

In some ways a lot of progress has been made in the supply chain field
(including logistics) over the past decade since the dawn of the internet.
The concept of linking enterprises together to facilitate the smooth flow
of products, services, information and finances came alive once we had
access to the omnipresent capabilities of the internet as a communications
medium, and the related burst of software development. The convergence
of these two fields of activity allowed us to break away from the con-
straints of flawed organization designs and poor IT connectivity, and
in the process ‘operationalize’ the concept of supply chain management,
at last!

But in achieving this surge of progress in the past decade we failed to
grasp the fundamental reality that what really drives supply chains is
people and their behaviour — not technology, or infrastructure, or assets,
or anything else — those are just enablers at best and bit players at worst.
Even the supposedly best organizations in the world have missed this
fundamental issue, although the likes of Dell and Nokia are now moving
quickly to readdress this oversight.
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THE PEOPLE THAT DRIVE CONTEMPORARY
SUPPLY CHAINS

First and foremost, it is customers that drive supply chains. Whether as a
single consumer or a complex corporate customer, these are the people
that set the die through the way they prefer to buy particular products
and/or services. And by the way, those in the so-called service industries
take note — everything I say in this chapter applies to you equally as much
as to those with tangible products to sell.

Customers are in effect the ‘head of the dog” and as such they should be
wagging the tail (suppliers). But unfortunately, over the past two decades
of easy business and easy money, suppliers have been allowed to design
their logistics systems and infrastructure to suit their own purposes, rather
than heeding signals coming from customers. So we got the ‘one-size-
fits-all’ mindset, because this seemed to indicate a way of managing the
marketplace with just one value proposition — easy if you can make it
work. And work it seemed to, up until recent volatile times, and we found
out that customers were different after all!

Unfortunately, many companies have persisted with the ‘one-size-fits-all’
mentality right up to the current time, in the mistaken belief that things
will get better. Wrong. Things can only get worse if this policy is pursued,
because the number of exceptions will increase exponentially, and so will
the corresponding cost-to-serve! Time to rethink and reset your supply
chains.

There is only one way to tackle the increasingly complex operating
environment today, and that is to go back and re-engage with customers,
and let this experience guide and inform you as to how to design and
manage contemporary supply chains. Meet the complexity at source, and not
in some artificially protected internal environment. This was the challenge
I and other researchers set ourselves two decades ago — to find a new
business model that would work no matter how dynamic the market was.
And we found it, and labelled it — dynamic alignment.

DYNAMIC ALIGNMENT CONTROL

The great thing about this business model is that it is not a logistics or even
supply chain model — it is a multidisciplinary business model. By going
back to the fundamentals of how firms work, we found a way of linking the
customer with the firm across a bridge of ‘strategy’. Here is how it works.

From research and empirical observation we found that firms that
performed well on a sustainable basis seemed to have superior alignment
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Figure 8.1 Elements of the ‘dynamic alignment’ framework
Source: adapted from Figure 1.2 in Gattorna, 2006, p 16

between the following four elements: customers; strategy; internal cultural
capability; and leadership style. I have depicted this configuration in
Figure 8.1.

Furthermore, the firms that seemed to perform best, in all industries,
seemed to be those where the leadership of those enterprises had a deep
understanding and empathy for their marketplace and the customers
within. It seemed that if these two fundamentals were in place, the appro-
priate strategies followed, as did the shaping of the appropriate internal
cultures necessary to propel those strategies into the marketplace. The trick
is to have in place a management team that really does understand the
marketplace. This is the clear and inexorable precondition for success.

But as we have already hinted, any marketplace you want to consider
will have differences within it — people (customers) are just not the same.
They look different and are different. The question is: how different? And
are useful approximations possible on some bases?

So the big question we set out to answer in the early 1990s was: if we
can’t treat the marketplace as if all customers are the same, just how many
different groupings or customer segments are needed to gain an adequate
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“fit'? Is it 100? Is it 1,000 different segments? If so, then we are in trouble
because such numbers are administratively unmanageable in the workplace.

The solution was right there in front of our eyes all the time.

Traditionally, enterprises had segmented their markets in just about
every way possible, but almost always invoking their own internal perspec-
tives, eg by size; by profitability; by industry sector; by type of institution.
All these methods of slicing and dicing your markets are interesting at
best, and downright misleading at worst. Indeed, to put it bluntly, we
have been looking in the wrong places all along!

In truth, there is only one right way to segment your marketplace, and
that is along behavioural lines. Look for clues to the ‘buying behaviours’
that exist in your served markets. The rest will act as useful secondary
filters if you want to cull your customer base, as many leading companies
are now doing.! And there are established research methods to do just
this, eg conjoint analysis, although there are short-cuts from the full-on
methodology that give answers which are almost as good.

So, over two decades of empirical work and observation in a wide variety
of industries around the world we discovered the patterns we were looking
for, and what these told us was as follows:

1. For any given product/service category, there are never more than
three or four dominant buying behaviours, which together account
for up to 80 per cent of that market.?

2. Here comes the dynamic bit — customers will change their dominant
buying behaviour if the situation they find themselves in is such that they
have no other choice; witness what is currently happening in markets
all over the world due to the impact of the global financial crisis (GFC).

So this was the answer we had been seeking, and it was an encouraging
answer because it meant that any enterprise could get up to an 80 per
cent fit to its market with three, or possibly four (at most) different value
propositions —a very manageable number. Quite a few enterprises around
the world are busily doing just this as we speak!

FINDING THE BEHAVIOURAL METRIC — KEY TO
UNRAVELLING THE PUZZLE

The key to unravelling this puzzle lay in finding a metric that could
describe what went on at all four levels of the dynamic alignment model
— market, strategy, internal culture and leadership style. Three of these
four have a common factor — human behaviour, and the fourth (strategy)
can easily be described in the selected metric.
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‘VISIONARIES’ ‘DEMANDING’ ‘EFFICIENT’ ‘PARTNERS’
oD
p
‘INNOVATIVE ‘SOLUTIONS ‘DYNAMIC’ ‘COMMERCIAL’
SOLUTIONS’ AT SPEED’
‘FAIR DEAL’ ‘COLLABORATIVE’ ‘LET’S GO PLACES ‘INNOVATION WITH

TOGETHER’ A HUMAN FACE’

‘SHARING ‘VISION TO REALITY’ ‘PRAGMATIC’ ‘RELATIONSHIP
THE VISION’ AT A PRICE’

Figure 8.2 The 16 possible behavioural segments/logics
Source: Gattorna, 2006

Through our research into the work of Carl Jung® and Icak Adizes* we
found the coding system that was to lead us towards the answer mentioned
above — not one but three or four different behavioural patterns at most
would provide an adequate fit to most if not all markets. This coding system,
which we labelled P-A-D-I, is the DNA of business enterprises driven by
human beings.’

Based on this work and our own observations, we came to the conclu-
sion that there were up to 16 variants of human behaviour as depicted in
Figure 8.2, but never more than three or four of these were evident in any
market at any one time.

We have observed all 16 behaviours at different times and labelled these
for ease of communication, but the most common buying behaviours
were undoubtedly the four described in Figure 8.3.
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You must identify the dominant buying behaviours
evident in your marketplace — normally 3 or 4 at most

Collaborative Efficient

Consistent low-cost
response to largely
predictable demands

Close working
relationships for
mutual gain

Mostly predictable
Regular delivery
Mature or augmented
products

Primary source of
supply

Trusting relationship
Teamwork/partnership
Information sharing
Joint development
Forgiving

Price not an issue

Predictable demand
within contract
Regular delivery
Efficiency low-cost
focus

Multiple sources of
supply

Little sharing of
information

More adversarial
Standard processes
Power imposed
Transactional

Very price sensitive

Dynamic (QR)

Rapid response to
unpredictable supply
and demand conditions

Unpredictable demand
Commodity relationship
Time priority/urgency
Opportunity focus

Ad hoc source of
supply

Low loyalty, impersonal
Fewer processes
Outcome oriented
Commercial deals
based on pragmatism
Price aware

Innovative Solutions

Supplier-led
development and
delivery of new ideas

° Dp

= Very unpredictable
demand

= Higher risk

= Flexible delivery
response

= Innovation focus

= Rapid change

= Individual decision

making

Solutions oriented

Management of IP

Incentives/ego

No price sensitivity

Figure 8.3 Four most common dominant buying behaviours
Source: adapted from Figure 2.2 in Gattorna, 2006, p 41

NOW THE HEAD OF THE DOG IS BACK
IN CONTROL

Just as Gary Barter,® the golf pro I go to for lessons, is always saying that
‘the left arm drives the company’, the same principle applies to business;
the customer drives the enterprise, often in ways that it doesn’t fully
appreciate.

Now that we had established that four behavioural segments largely
describe many of the product/service markets being served, it was a short
step in logic to recognize that this in effect meant the existence of up to
four different supply chain configurations. I have described these four
generic supply chain types in Figures 8.4 and 8.5. Variations around these
four do occur, but it is rare.

So, designing supply chains becomes relatively easy. All you have to do
is ‘reverse engineer’ back from an understanding of the behavioural seg-
ments in your market. You may even choose not to service all four — that
is a judgement call you can make.
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The identified dominant buying

User ‘User . ;
., behaviours in the user/consumer
markets segmentation base
l
propos. propos. l propos. propositions to identified buying behaviours
Cultural Internal The distinctly different sub-cultures
- Org./process ( Org./process @ol{:WF/J{eTel-tX3 ..., required to underpin the corresponding
capability capabilities ) L
service propositions

. . The different leadership styles that
Leadership Leadership Leadership Leadership Shape a’n d are required to shape the corresponding
styles create sub-cultures

Figure 8.4 ‘Multiple supply chain alignment’ on the customer side
Source: adapted from Figure 2.1 in Gattorna, 2006, p 40
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Demand predicable (eg from historic

off-take), but the loose relationship does Loose Respond opportunistically and manage vyield.

Focus on providing creative solutions

not necessngtg an extreme service level. “Fully Flexible’ : (
Focus on efficiency. for premium price.

Unplanned or unforeseen demand,

and a sometimes loose relationship with
customers — almost always demands

an agile response at higher cost-to-serve.
Focus on the service-cost equation.

Relationship
with customer

Predictable demand, easily managed
through tight collaboration with customers. Tight
Focus on retention of customer relationships. High

Predictability of Low
demand

Figure 8.5 Four generic supply chain types
Source: adapted from Figure 2.3 in Gattorna, 2006, p 43
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BUT THE ‘FORCES OF DARKNESS ARE LURKING’

So far, so good — until we get beyond the design phase to implementation,
and we hit the next big snag. People again, and this is not an issue confined
to those people working in logistics or the wider supply chain. It involves
all the people in the business.

What we found from empirical observation is that 40-60 per cent of
best-laid plans were not implemented, and the reason was not anything
to do with competitors. It was simply a matter of people in the rump of
the enterprise saying ‘No’, they don’t want to do this or that as requested.
This is the internal people factor that so many organizations do not under-
stand how to deal with, or worse still, are in denial about.

In my view, unless and until senior executives in enterprises come to grips
with this impediment to alignment, we will not progress much further in
pursuit of peak performance over the next decade; this issue simply has
to be addressed and resolved, just as we are coming to terms with the
external influence of people in the form of customers and suppliers.

Listed below are the 12 capability levers that we need to understand
and work with in shaping the types of sub-cultures that are required in
the enterprise at any given time and situation. We know about all of them
individually, but the trick is in the way we combine them into different
recipes to address different change requirements:

organization structure, reporting relationships, and decision rights;
positioning people in the organization according to their natural
strengths;

job design;

processes;

IT systems;

methods of internal communication;

training and development initiatives;

key performance indicators (KPIs)/performance metrics;
corresponding incentive schemes or motivators;

planning systems;

recruitment from external sources with both the required technical
skills and appropriate mindset to support planned initiatives;

® role modelling; and leadership style of the top management team.

The four generic supply chains discovered

Now we have all the ingredients, it remains to describe how these all come
together in each of the four generic supply chain configurations. This is
best done diagrammatically as depicted in Figures 8.6, 8.7, 8.8 and 8.9.
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MARKET SEGMENT

FULFILMENT
STRATEGY

INTERNAL
CULTURAL
CAPABILITY

LEADERSHIP

CLOSE WORKING RELATIONSHIPS SOUGHT WITH SELECTED SUPPLIERS

Collaboration

Ensure bias in cluster is towards personnel with ‘F’ in their MBTI profile
Standard processes, eg Customer Account Management

Authority/autonomy negotiated by consensus

Managers with ESFP/MBTI profile are ideal

‘COLLABORATIVE’
VALUE STRATEGIES
PROPOSITION . .
- = Share information
= Seek strategic partnerships
= Seek long-term stability
= Build mutual trust
CULTURAL LEVERS ‘GROUP’ SUB-CULTURE
1. OD = Relationship ‘cluster’
2. People positioning .
3. Processes o
4. IT/Systems = CRM; VMI; ECR; CDP; CPFR
5. KPIs = Emphasis on loyalty and retention
6. Incentives = Encourage participative schemes
7. Job design L]
8. Internal coms. = Consultative; face-to-face
9. T&D = Team building
10. Role modelling .
11. Recruitment = Recruit team players

12. LEADERSHIP
STYLE

COACH

Conscientious

Lead by teaching

Concerned for others

Loyal; committed; politically astute
Seeks agreement by consensus

Figure 8.6 Continuous replenishment supply chain configuration: demand side
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MARKET SEGMENT

FULFILMENT
STRATEGY

INTERNAL
CULTURAL
CAPABILITY

LEADERSHIP

‘EFFICIENT’

VALUE

PROPOSITION

CULTURAL LEVERS

REQUIRE RELENTLESS FOCUS ON COST AND EFFICIENCY

STRATEGIES

= Seek economies of scale
= Low cost production and distribution
= Forecast demand; mature products; predictable lead times

‘HIERARCHICAL’ SUB-CULTURE

—_

SOOI NOG R WON

oD

People positioning
Processes
IT/Systems
KPIs
Incentives

Job design
Internal coms.
T&D

Role modelling
Recruitment

12. LEADERSHIP

Organize clusters around core processes
Ensure bias towards personnel with ‘S’ in their MBTI profile
Standard processes; emphasis on cost

Replace legacy systems with ERP system
DIFOTEF; forecast accuracy; productivity ratios
Conformance to policies

Centralized control — rules and regulations apply
Regular; structured on ‘need to know’ basis
Emphasis on analysis and measurement
Managers with ISTJ (A) MBTI profile are ideal
Recruit players with deep analytical skills

TRADITIONAL

STYLE

Leads by procedure; precedent
Implements only proven business practices
Cost controller; efficiency focus

Uses information to control

Seeks stability

Is risk averse

Figure 8.7 Lean supply chain configuration: demand side



134

MARKET SEGMENT

FULFILMENT
STRATEGY

INTERNAL
CULTURAL
CAPABILITY

LEADERSHIP

‘DYNAMIC’

VALUE

PROPOSITION

CULTURAL LEVERS

RESPONSE REQUIRED TO UNPLANNED OR UNFORESEEN DEMAND

STRATEGIES

= Fast decision making
= Fast delivery
= Rapid response in unpredictable conditions

‘RATIONAL’ SUB-CULTURE

—_

SO0 NO GO A WND

oD

People positioning
Processes
IT/Systems
KPIs
Incentives

Job design
Internal coms.
T&D

Role modelling
Recruitment

12. LEADERSHIP

STYLE

‘Clusters’ designed for speed and focused on specific sub-segments
Ensure bias towards personnel with ‘N’ in their MBT]I profile
Process short-cuts; fast response; postponement techniques
Software applications: SCP; APS; Network models

Absolute speed of response

Achieve targets; cash and in-kind bonuses
Authority/Autonomy established by clear and published limits
Formal; regular; action-orientated

Problem solving; resource allocation and management
Managers with ENTJ (P) MBTI profile are ideal

Recruit personnel who are results-driven

COMPANY BARON

Leads by objectives (MBO)
Embraces change

Goes for growth

Focuses on what's important
Analytical; fact-based negotiations

Figure 8.8 Agile supply chain configuration: demand side
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MARKET SEGMENT

FULFILMENT
STRATEGY

INTERNAL
CULTURAL
CAPABILITY

LEADERSHIP

‘INNOVATIVE
SOLUTIONS' CREATIVE SOLUTIONS REQUIRED, VERY FAST
VALUE STRATEGIES
PROPOSITION
- = Meet unplanned/unplannable demand
= |nnovative solutions, delivered fast
CULTURAL LEVERS ENTREPRENEURIAL
1. OD = Small multidisciplinary ‘cluster’, usually on standby, but can be full-time
2. People positioning = Ensure bias towards personnel with ‘P’ in their MBTI profile
3. Processes = No standard processes; use local initiative at the time
4. IT/Systems = Low systems requirements; event management applications
5. KPIs = Emphasis on finding creative solutions, very fast
6. Incentives = Reward individualism and risk-taking behaviour
7. Job design = Autonomy through empowerment
8. Internal coms. = Spontaneous and informal
9. T&D = Lateral thinking; brainstorming
10. Role modelling = Managers with ENFP (D) MBTI profile are ideal
11. Recruitment = Recruit enterprising, resourceful personnel

12. LEADERSHIP

STYLE

VISIONARY

Leads by inspiration; is authentic
Informal

Decisive

Cares about ideas

Values innovation

Figure 8.9 Fully flexible supply chain configuration: demand side
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CUSTOMER
© o oo

‘ Forward alignment | ‘ .

Enterprise

Reverse alignment

SUPPLIER
MARKET

Figure 8.10 Supply side alignment, the mirror image of the customer side
Source: adapted from Figure 3.5.2 in Gattorna, 2003

Buyer behaviours
o Collaborative

¢ Efficiency/consistency

* Demanding/quick response
e Innovative solutions
Demand-side strategies

e Continuous replenishment
e Lean

o Agile

o Fully flexible

Cultural capabilities

o Group

e Hierarchical

* Rational

e Entrepreneurial
Leadership styles

e Coach

o Traditional

e Company baron

o Visionary

Procurement strategies

e Continuous replenishment
e Lean

o Agile

o Fully flexible

Supplier behaviours

e Trusted and reliable partners
e Planned creativity

e Process driven

o Opportunistic
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The different leadership style required for each type of supply chain
configuration is also depicted in the same set of diagrams.

The supply-side as a mirror image

But there is more. On the supply-side of our enterprises there is a stake-
holder that has largely been ignored in the past — suppliers. They have gone
about their business, seemingly in isolation, unconnected to the supply
chain as we know it. Those days are also gone as enlightened enterprises
move to reconnect their procurement functions and suppliers on the back
end of the enterprise to the rest of the business. The silos are gone and
working together in multi-functional clusters is the way forward to im-
proved performance. Figure 8.10 is a schematic that depicts how the two
sides of the business, forward and reverse, are connected.

Indeed, the whole area of supply-side sourcing is coming back into focus
once again as the world reels from the impact of the financial services
meltdown on the real economy. Since the start of the new millennium,
multinational corporations in particular have been pursuing global sourcing
strategies in the relentless search for lower-cost sources of inputs to manufac-
turing. This in turn has had the effect of *... making supply chains longer
and more fragmented, and this is exposing firms to greater costs and risks’.”
The same research also found that most firms were still largely basing
their procurement decisions on a minimum price approach rather than a
more sophisticated ‘total cost of ownership’.® Finally, the same global trade
appears to be significantly contributing to the emission of greenhouse
gases because of the added transportation legs involved, and this flies in
the face of efforts to reduce such emissions. Maybe we will see a change
back to regional and local sourcing as a result of this new factor that is
concerning the community at large. Indeed, from our own work we see a
clear trend towards a sub-segment, within the overall ‘Collaborative’ segment,
that appears to be very empathetic towards the environment, and will
punish suppliers along the supply chain who do not take appropriate
measures to minimize their carbon footprint.

SUPPLY-SIDE ALIGNMENT

Like demand-side alignment, supply-side alignment is multidimensional,
and takes its lead from the market side. However, it seems that many of the
activities practised on the supply side (strategic sourcing; global sourcing;
spend analyses; etc) have been taking place in a relative vacuum, with
little direct reference to demand-side customer buying patterns. Even
worse, assumptions are too often made inside the procurement side of
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the business about the assumed ‘selling behaviour’ of suppliers, and this
leads directly to inappropriate procurement strategies. For example, Brazil's
largest meat processor was endeavouring to gain a larger share of the live
cattle herd for slaughter, and the conventional wisdom inside the firm
was that all ranchers (suppliers) are sensitive to the price they are paid,
and will move to the buyer who offers a few more dollars per head. When
a behavioural segmentation of sellers was undertaken, the results were
quite the opposite. Over three-quarters of the ranchers were found to be
inclined towards some element of relationship with the buyer, and open
to a service package involving different combinations of technical assistance;
training and development; credit; and other non-price factors. As a result,
the buying company was able to adjust its procurement strategies to reflect
these underlying buying preferences and thereby better align with the
supply market.

HYBRID SUPPLY CHAINS

In the end, the most common situation in industry is that different com-
binations of demand-side and supply-side supply chain elements occur.
Itisrare to see a pure ‘lean’ or pure ‘agile’ supply chain all the way through.
This then brings into focus the question of organization structure, which
we will have to leave for another day. Suffice to say that our recommen-
dation is that enterprises embrace a multidisciplinary ‘cluster” design as
depicted in Figure 8.11.

As depicted, the individual clusters are designed around the characteristics
in both the customer and supplier segments, in a pure sense. However,
where there is a mix of different elements, say lean on the supply side and
agile on the demand side, then the corresponding clusters will work in
a coordinated way to get the desired alignment at both ends. This is the
innovative new aspect in supply chain management, which has the potential
to lift performance by a quantum.

REVERSE LOGISTICS

Finally, to round things off we must mention ‘reverse logistics’ where the
customer becomes the supplier and again we must embrace ‘alignment’
principles for best results. We will handle this topic by studying the
different reverse paths that it is possible for a product to take.’
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Organizational
‘clusters’

Supplier Supply side
‘selling’ logics
P Procurement strategy
D -
® Fully flexible N
p
INNOVATIVE
Agile N
DEMANDING
Lean

EFFICIENCY

a

COLLABORATIVE

Continuous replenishment

Y

Key:

P = Procurement
MF = Manufacturing
L =Logistics

S =Sales
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CULTURE-LEADERSHIP
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‘buying’ logics
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INNOVATIVE
Agile -
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Continuous replenishment

Y
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Figure 8.11 A new and dynamic business model for supply chains of the future
Source: Gattorna, 2009, Figure 9.6, p 143
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The continuous replenishment return path — where
relationships are the key driver

Bessemer is an Australian company that has made and distributed pre-
mium quality aluminium cookware for 40 years. It offers customers a
40 per cent discount on a new product with a trade-in of an existing product.
Many of its customers are loyal devotees of its product and this very
attractive incentive keeps them repurchasing. As the items have a longer
than normal life cycle, however, the repurchase period may be 8-10 years
after the original sale.

On many dimensions this is a very savvy approach. Returns constitute
a third of the total aluminium used in production. At a cost per tonne, at
the time of writing, of over USD 2,000 and as recycled product requires
considerably less processing, the economics are very attractive. The offer
also enhances the “premium’ brand image by providing an additional
benefit, and positions Bessemer as a responsible manager across the full
life cycle of the product.

The return path is supported by the extensive national network used for
forward movements, and the complexity is minimized because the returned
item is introduced into the return path when it is exchanged for the new item.
When each depot reaches an economic transfer quantity (usually a pallet),
the items are dispatched, mostly with the vehicle delivering new stock. The
quantities returned, after many years of this operation, are quite predictable.

This is a classic example of leveraging a loyal customer base appropri-
ately and developing a stable and cost-effective return operation around
that relationship. The continuous replenishment return path will often be
built on dependencies. In this case the manufacturing operation is highly
dependent on the returns as inputs, and the marketing arm is dependent on
the incentive to maintain and build an ongoing relationship with customers.
Stable patterns also lend themselves to fine-tuning based around analytics,
and in this case the variability of supply would be a key element in the
analysis.

The lean return path — where cost is the key driver

Where items are expected to have no reclaimable value, or for regular and
stable recycling of low-value inputs, the key driver is usually cost, and the
emphasis is on routine patterns with minimal need for management
intervention.

The household waste recycling process, where paper, glass, steel and
aluminium are removed on a regular weekly/fortnightly basis and directed
through a predictable separation process, should be designed around the
reliability and rigour of a lean path.
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The agile return path — where time is the key driver

Where there is an opportunity for resale, time usually needs to be the key
driver in the returns process. Studies undertaken on the Hewlett-Packard
Equipment Management and Remarketing (EMR) operation' found that
laptops being refurbished for resale in secondary markets could take over
four months through the various phases of staging and processing before
being made available for sale. Obviously the recovery value of computer
equipment deteriorates rapidly and time lost is value lost in these markets.
One source of delay in this process was the use of the same manufacturer
for refurbishment as for original equipment production. Inevitably new
production was given a higher priority. A complicating factor in this market
was also management’s perception that they needed to limit sales of
refurbished items to hold the price of new laptops up. Analysis as part of
this study, however, found that the markets for each were different and
there was little substance to this concern.

Time-sensitive returns should be treated as a value stream, not a waste
stream. The priority is to manage lead times, avoid bottlenecks and support
the operation with a flexible organization structure geared around identi-
fying and quickly capturing market opportunities.

The fully flexible return path — where it’s all about risk

Whereas the fully flexible supply chain features rarely in the forward supply
chain, in the reverse supply chain it is a feature of every major manufac-
turer’s armoury — but hopefully only in their contingency plans. A fully
flexible path requires fast, dynamic and creative responses to unforeseen
situations. For most companies this means recall programmes, natural
disasters or other, similarly high-risk, situations.

The recall programme is an important reverse logistics situation. It requires
detailed contingency planning with specialized arrangements, and capacity
commitments from logistics providers that can be turned on immediately
they are needed. Despite all the planning, however, when the situation
arises it will inevitably also require creative and fast decisions responding
to the particulars of the situation. Reputational risk is so high in these
situations that cost cannot be a consideration, just as holding or paying for
spare capacity can often be justified as a risk minimization strategy.

LAST WORD

I hope that the impression that this chapter leaves you with is that there is
an enormous upside available if the customer-centric dynamic alignment
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business model is adopted in full. It applies first at the customer end, but
then naturally influences what we do inside the enterprise and backwards
to our supply base, and it also guides and informs us as we try to design
a sustainable reverse logistics process for our products and services.

Notes

1 Linfox, an Australian-based 3PL that serves 11 Asian markets, has
culled its customer base over the past three years by 40 per cent, and
at the same time doubled revenue and doubled profits.

2 See chapter 2 in Gattorna (2006), pp 38—39 for more details.

3 See Adler, Fordham and Read (1971).

4 Adizes (1979)

5 See also Gattorna (2006), pp 16—24 for a more detailed explanation.

6 Gary Barter is an award-winning teaching golf pro based at the
Australian Golf Club, Sydney.

7 Christopher (2007), p 3

8 Christopher (2007), p 3

9 I am indebted to my colleague Deborah Ellis for her input to this
section.

10 Guide, Muyldermans and Van Wassenhove (2005), pp 281-93
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INTRODUCTION

Intense global competition, short product life cycles and the need to create
shareholder value have resulted in significant interest in supply chain
management over the past decade. More recently, the force and speed of
the global downturn have further reinforced the importance of supply
chain excellence as a key to unfreeze cash, reduce operating cost and meet
rapidly changing customer demand. Against a backdrop of economic un-
certainty and rising supply chain risk, it is more critical than ever to select
the supply chain initiatives that create the most shareholder value.

This chapter describes the link between supply chain management and
shareholder value creation. We first define economic value added (EVA)
as the primary financial metric, and conduct an analysis of four companies
that are generally perceived to be supply chain leaders. Then we link
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supply chain management to shareholder value and propose a com-
prehensive five-step framework to identify supply chain initiatives that
create the most shareholder value by utilizing EVA. Finally, we describe
the difficulties and pitfalls of creating shareholder value along the entire
supply chain.

FINANCIAL PERFORMANCE AND ITS DRIVERS

The goal of a corporation and its top executives is generally to maximize
the long-term financial performance of the company and its value to
shareholders. Financial performance and shareholder value are measured
by utilizing a variety of metrics at different levels. In today’s global equity
markets, companies are expected to generate competitive returns for the
investors. For publicly traded companies, the total return to shareholders
(TSR) is measured by the increase in stock price plus the dividends paid.
It is the external financial performance of a company and a very critical
view of shareholder value (fuelled by stock option programmes) that can
easily distort management’s focus towards short-term strategies, which
might be rewarded on the stock market but often turn out as a burden, in
the long term. Even Jack Welch, the former CEO of General Electric who
is regarded as the father of the shareholder value movement, said amid
the consequences of the economic crisis that he never meant to suggest
that boosting a company’s share price should be the main goal of the top
executives (Financial Times, 2009).

In fact, shareholders can only increase their individual wealth from an
increase in stock price and dividends they actually receive. Nevertheless,
TSR is an inappropriate metric because it is not always clear what drives
a company’s stock price. However, in the long run, stock price is driven
by company profits or cash flows. Therefore, we refer to shareholder
value in this chapter from the perspective of the internal financial per-
formance of a company. Even from this internal perspective shareholder
value goes by many names. Over the years two basic concepts related to
either discounted cash flow or economic profit, such as EVA, have been
established to measure shareholder value. Despite the ongoing debate
about which metric is superior for explaining the value of a firm (O’Byrne,
1996; Anderson, Bey and Weaver, 2005), in practice EVA is the metric that
most executives value.

The key performance metric: EVA

EVA is defined as the residual wealth, calculated by subtracting from
revenues the total cost of doing business (ie operating costs, taxes and
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cost of capital). EVA is a comprehensive measure that enables managers
to determine whether they are earning an adequate return (Stewart,
1991). While accounting profits measure profits earned, EVA defines the
difference between that value and what should have been earned in
other investments of similar risk. If EVA is positive, the operational
business can cover total costs, including the cost of all the capital employed
(ie equities and liabilities). Thus, if the company is earning a higher return
than other investments of similar risk, investors should be attracted, the
stock price should increase and shareholder value is created. However, if
EVA is negative, value is being destroyed and the company faces the
flight of capital and a lower stock price.

As illustrated in Figure 9.1, EVA is a measure of net operating profit
after taxes, less cost of all capital employed. EVA is also the spread between
a company’s return on capital employed (ROCE) and the weighted average
cost of capital (WACC), multiplied by the capital employed (CE).

The key point is that value is created only when revenues exceed all
costs, including cost of capital. In other words, ROCE has to exceed
WACC. Management guru Peter Drucker described EVA as: ‘“There is no
profit unless you earn the cost of capital. Alfred Marshall said that in 1896,
Peter Drucker said that in 1954 and in 1973, and now EVA has systematized
this idea, thank God’ (Drucker, 1998).

Drivers of financial performance

The key point in creating shareholder value is that ROCE has to exceed
WACC. In other words, the return on the capital that is required for doing
business has to be higher than the interest rate we have to pay for the
capital to lenders and shareholders. Thus, the return of capital employed
(ROCE) is EVA’s major driver and ROCE itself can easily be mapped to its
basic drivers: revenues, costs and capital employed (assets). Note that it
is better to break down capital employed into fixed assets and working
capital. This allows the analysis of the trade-offs between lower inventory
and higher equipment efficiency. As a result, ROCE and EVA have four
basic value drivers, all of which can be impacted by supply chain manage-
ment initiatives:

® higher revenues measured by revenue growth;

® Jower cost measured by profit margin;

® Jower fixed assets measured by fixed asset utilization; and

® lower working capital measured by cash-to-cash (C2C) cycle time.
The C2C cycle time is a composite metric describing the average days
required to turn a dollar invested in raw material into a dollar collected
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Income statement

Revenues

— Cost of sales

Balance sheet

— Operating expenses

= Operating profit (EBIT)

— Taxes

= Net operating profit after taxes
(NOPAT)

= ECONOMIC VALUE ADDED

EVA = NOPAT — (CE * WACC)
EVA = (ROCE - WACC) * CE

Figure 9.1 Calculating EVA
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Figure 9.2 Cash-to-cash cycle time calculation

from a customer. The C2C cycle time is equal to days sales in inventory
(DSI), plus days sales outstanding (DSO), minus days payables outstanding
(DPO), as illustrated in Figure 9.2.

Figure 9.3 illustrates the basis link between supply chain management
and shareholder value: supply chain initiatives can affect all four value
drivers of a company’s internal financial performance measured by
EVA. This financial performance enables companies to pay dividends to
shareholders and it drives companies’ stock price, in the long term. Thus,
supply chain management can create shareholder value.

Note that EVA is a comprehensive metric that accounts for the trade-offs
between income statement and balance sheet. Supply chain decisions
often simultaneously affect more than one driver of financial performance.
In fact, they involve trade-offs between revenues, costs and assets. For
instance, lower unit costs as a result of offshoring can be offset by higher
in-transit costs, an increase in the lead time and higher inventory carrying
costs due to increased safety stock requirements. It may be the case that
the source with the lowest unit cost does not have the highest impact on
shareholder value (Ferreira and Prokopets, 2009). Utilizing EVA can help
managers make better decisions and extract greater value from supply
chain initiatives.

LINKING SUPPLY CHAIN MANAGEMENT AND
FINANCIAL PERFORMANCE

There is empirical evidence that high-performing supply chains have a
major influence on companies’ internal and external financial perform-
ance. Singhal and Hendricks (2002) and D’Avanzo, Von Lewinski and Van
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Wassenhove (2003) analysed the impact of supply chain management
on companies’ stock price performance. Singhal and Hendricks (2002)
demonstrated a direct link between supply chain performance and company
stock prices. They also showed that companies that announced a glitch in
supply chain performance (defined as a disruption in the matching of
supply and demand) suffered an average decline of 18.5 per cent in stock
price starting two quarters before and ending two quarters after the glitch.
D’Avanzo et al (2003) showed a direct link between successful supply
chain initiatives and financial performance, as measured by market
capitalization. They also demonstrated that the growth rates of market
capitalization are 7 to 26 per cent higher in companies with excellent
supply chain management compared to the average company.

Furthermore, many studies have analysed the impact of supply chain
management on the internal financial performance of a company for both
large-scale studies and individual case studies. For instance, Deloitte
(2003) demonstrated that only 7 per cent of manufacturers are effectively
managing their supply chain, but they are 73 per cent more profitable
than other manufacturers.

According to a recent McKinsey study (Constantine, Ruwadi and Wine,
2009), companies with high-performing supply chains enjoy lower dis-
tribution and logistics costs, better customer service and better inventory
performance than ordinary performers. This study, which is based on
in-depth interviews with more than 60 company operations executives
across Europe and North America, assessed the performance of companies
in more than 50 aspects of supply chain management, including business
processes, corporate culture, network configurations, organizational
structures, supporting infrastructure, and the capabilities of personnel.
They conclude that six broad practices have significant impacts on
customer service, inventory, and distribution/logistics costs:

® linking supply chain strategy to corporate strategy;

® segmenting the supply chain to master the product/service complexity
that matters most;

® tailoring the supply chain network to optimize service, cost and risk
goals;

® using lean tools to optimize supply chain from end to end;

® creating integrated sales and operations planning processes; and

e finding top talent, and holding people accountable.

Interestingly, among the practices that they did not find to be critical is
formal IT systems (beyond basic enterprise resource planning), indicat-
ing that strong processes cannot be easily replaced by sophisticated IT
systems.
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Fisher (1997) distinguishes between functional and innovative pro-
ducts and proposes a different type of supply chain for each category.
While the functional products are characterized by slow clockspeeds,
low product variety, predictable demands and low profit margins, the
innovative products are characterized by fast clockspeeds, high product
variety, unpredictable demands and high profit margins. Fisher (1997)
promotes an efficient supply chain with a focus on minimizing total
landed cost for functional products. On the other hand, for innovative
products he promotes a responsive supply chain with a focus on agility
and flexibility.

Lee (2004) extended Fisher’s ideas further by claiming that the best
supply chains aren’t just fast and cost-effective, but agile and adaptable,
and they ensure that all their companies’ interests stay aligned. He claims
that companies whose supply chains are primarily focused on efficiency
donot gain a sustainable competitive advantage over their rivals. According
to Lee (2004), top-performing supply chains possess three qualities:

® agility (ie respond to short-term changes in demand and supply quickly
and handle external disruptions smoothly);

® adaptability (ie adjust supply chain’s design to meet structural shifts
in markets);

® alignment (ie create incentives to align the interests of all the firms in
the supply network so that companies optimize the chain’s performance
when they maximize their interests).

Major challenges in supply chain integration

According to Grey et al (2003), supply chain initiatives such as vendor
management inventory, postponement and risk pooling can have a
significant impact on all four drivers of financial performance. However,
the benefits of such initiatives are notoriously difficult to quantify owing
to supply chain integration issues, resulting in supply chain misalignments.
Major challenges in supply chain integration include:

® Many supply-chain-related expenses cut across organizational units;
the practice of grouping expenses into natural accounts such as
salaries, rent, utilities and depreciation fails to identify or assign
operational responsibility. In addition, the budgeting process generally
lacks systems perspective by viewing requirements in any specific
activity on a unit-cost basis, resulting in efficiency in one area without
full appreciation of the impact on other areas.

® Traditional accounting practice fails to assign appropriate inventory
carrying costs by primarily focusing on the cost of capital (ie understate
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the carrying costs by not including insurance, taxes, obsolescence,
damage, spoilage, shrinkage, overhead etc).

® The two largest individual supply chain expenses (ie transportation
and inventory) are generally reported in a manner that obscures
their importance and are not meaningful to other senior executives.
For example, utilizing metrics such as transportation costs per mile,
or warehouse picking costs per unit, versus more systemic and com-
prehensive supply chain metrics that relate supply chain activities to
the overall financial objectives of the organization.

As a result, companies focus on what they can see and measure rather
than what is relatively invisible and hard to measure. For example, since
lost revenue does not appear on the income statement, companies tend to
focus on supply chain solutions that are slow and cheap rather than fast
and more expensive.

What supply chain leaders do in practice

In this section we describe the supply chain characteristics, practices and
strategies pursued by four companies that are generally perceived to be
supply chain leaders in their respective industries: Zara, Dell, Wal-Mart
and Nokia.

The unique supply chain management practices of Spanish garments
retailer Zara has enabled it to gain competitive advantage over other
global fashion retailers. Zara is the largest and most profitable arm of the
retail conglomerate, Inditex. By 2005 Inditex had emerged as one of the
world’s fastest-growing makers of fashion clothing, with over 2,000 stores
and promising to double that number by 2011 (Anderson and Lovejoy,
2007). Zara brings a large variety of high-fashion apparels to the market
very quickly, based on customer feedback at a relatively reasonable price
by utilizing a responsive supply chain. Zara’s vertically integrated and
aligned supply chain enables it to place the latest designs in any store
across the world in two to three weeks. The company produces about
12,000 fashionable designs a year in a limited quantity, with new designs
appearing in the stores twice a week. Such small and frequent shipments
have kept inventories fresh and scarce, compelling customers to visit the
store frequently in search of what’s new and to buy now, because it will
be gone tomorrow (Anderson and Lovejoy, 2007).

Empowered store managers provide headquarters with real customer
feedback via Zara’s effective in-house IT system. Constant information
exchange occurs throughout every part of Zara’s supply chain, mitigating
the so-called bullwhip effect (Ferdows, Lewis and Machuca, 2004). Its
quick turnaround on merchandise helps generate cash, which eliminates
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the need for significant debt. Potential bottlenecks are avoided because
Zara is vertically integrated. For short lead times, 60 per cent of the
manufacturing processes are outsourced in countries close to the Zara
headquarters, and the postponement strategy is utilized effectively. Finally,
Zara maintains a strong relationship with its contractors and suppliers,
viewing them as part of the company (Anderson and Lovejoy, 2007).

Dell provides a large variety of customized products (with highly
uncertain demand) at a reasonable price by utilizing a responsive supply
chain. Dell spearheaded a process in which a ‘back-end” intranet links its
material planners directly to supplier inventories, to share a wide variety
of real-time information regarding its customers and its own assembly
plants. Dell immediately shares incoming order information with its
suppliers, who deliver to Dell plants from supplier-owned warehouses
located near the plants in less than 90 minutes after receiving a replenish-
ment order (Mayersohn, 2001). The suppliers also use this information to
improve the accuracy of their forecasts, because of long delivery lead
times of some of their parts from second- and third-tier suppliers. From
the time a customer order is received at Dell’s plant, a personal computer
can be shipped in less than four hours, and the computer can be in
customer’s possession the next day.

Wal-Mart, the largest retailer in the world, is believed to be one of
the best supply chain operators of all time. Many analysts attribute
Wal-Mart’s leadership status in the retail industry and its phenomenal
growth to its pursuit of a hybrid supply chain management strategy
that focuses on both efficiency and responsiveness. The company has
been able to offer a large variety of products at the lowest cost. Two major
factors have contributed to this success: efficient and responsive distribu-
tion and transportation systems (resulting in reduced logistics costs and
lead time), and its computerized inventory system, which has shortened
replenishment cycles and speeded up the checking-out time and recording
of transactions, as well as minimizing inventory carrying and stock-out
cost. Furthermore, Wal-Mart has been able to reduce its purchasing costs
by procuring directly from manufacturers, bypassing all intermediaries, as
well as utilizing its enormous purchasing power to obtain more favourable
terms from its suppliers. Finally, Wal-Mart has utilized sophisticated
technology and information systems to track sales and merchandise in
its facilities, and to communicate effectively both internally and with its
supply chain partners across the globe. The benefits of such supply
chain practices include lower costs, reduced lead times, higher inventory
turnover, increased warehouse space, reduced safety stocks, better
customer service and better working capital utilization.

In the mobile phone industry, supply chain responsiveness is considered
a basic competitive requirement, as the industry had been characterized
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by frequent market changes and varying customer requirements (Collin
and Lorenzin, 2006). Nokia has been successful in building a responsive
supply chain by developing an agile operations strategy and in-built pro-
cess capabilities to respond to short-term changes in demand or supply
quickly. Nokia has invested heavily, building distribution systems and
networks of retailers in fast-growing and developing countries (Ewing,
2007). Nokia’s remarkable line-up of about 100 models is just one of many
reasons why more than one out of every three handsets in the world is
Nokia’s. Perhaps most impressive is that Nokia has managed the shift to
low-cost phones while maintaining healthy profit margins. This has been
accomplished by utilizing efficient supply chain and manufacturing
systems. Nokia has also kept costs and complexity under control by
taking advantage of standardization and component commonality among
devices, as well as designing phones that have fewer parts than competing
models. Such hybrid supply chain practices, with simultaneous focus
on responsiveness and efficiency, pushed Nokia to the top spot in AMR
Research’s 2007 annual survey of top supply chain operators.

There are clear trade-offs between possessing a responsive and an
efficient supply chain. Agile supply chains create shareholder value by
primarily increasing revenue growth and shortening C2C cycle time.
Efficient supply chains, in contrast, create shareholder value by increasing
a company’s profit margin and fixed asset utilization. It is critical to view
supply chain management as a powerful tool to pull all the financial
levers at the beginning.

FRAMEWORK TO IDENTIFY INITIATIVES THAT
CREATE THE MOST SHAREHOLDER VALUE

A framework is required to support supply chain managers to create
value and achieve supply chain excellence. While the SCOR model
advocates a set of supply chain performance indicators as a combination
of reliability, cost, responsiveness, and asset measures, it does not guide
managers to identify the supply chain initiatives that create the most
shareholder value. We propose a five-step framework, which spans from
identifying value gaps to defining the business case for selecting specific
supply chain initiatives, as depicted in Figure 9.4.

Step 1: Identify value gaps

At the beginning, management attention needs to be directed to the
areas where value creation is high. Therefore the first step is to conduct a
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high-level financial performance gap analysis. The four value drivers —
revenue growth, profit margin, fixed asset utilization and cash-to-cash
cycle time — should be benchmarked with a peer group. Value gaps can be
identified and targets can be set. For example, if a company’s revenue
growth rate is 1 per cent per year while its peer group is experiencing a
5 per cent growth rate per year (and the best in class is growing by 8 per
cent), then the gap of this value driver (compared to the peer group) is
4 per cent. Subsequently, the improvement in ROCE and EVA (ie EVA
gap) can be calculated by applying 4 per cent additional growth to the
company’s current growth rate (see step 1 in Figure 9.4). The gaps can
be converted into ROCE, EVA or stock price gaps. The size of these gaps
helps to identify those supply chain drivers that offer the greatest leverage
on shareholder value and ensure that managers consider only the supply
chain initiatives that can create the most value.

We have already analysed the financial leverage of all four value
drivers for the supply chain leaders. The financial impacts we present
rely on numerous assumptions. For instance, which liability accounts are
deducted from current assets to determine working capital? This task is
critical, as it has a significant impact on the outcome and requires account-
ing expertise. A detailed presentation of the balance sheets and description
of these assumptions would go beyond the scope of this chapter.

Figure 9.5 illustrates the impact of the four value drivers on ROCE
for both Wal-Mart and Zara. Cost reduction provides by far the highest
leverage to improve financial performance. For Wal-Mart, a 5 per cent
reduction of total operating cost (cost of sales plus operating expenses)
would boost ROCE by about 14.3 per cent (from 14.3 to 28.6 per cent),
assuming everything else remains unchanged. In contrast, a 5 per cent
reduction of fixed assets would account for only a minor ROCE improve-
ment of 0.7 per cent. Note that these figures rely on certain assumptions.
For instance, we assumed an 80 per cent variable cost model for deter-
mining the impact of revenue growth. If we compare Wal-Mart and Zara
we can see that, for Zara, increasing the fixed asset utilization is more
attractive than revenue growth. This is not the case for Wal-Mart because
of its hybrid strategy. Finally, Figure 9.5 illustrates the limited potential of
working capital improvements for Wal-Mart and Zara because they have
optimized working capital over many years. Wal-Mart’s cash-to-cash
cycle time equals 8.2 days while Zara already has a negative cash-to-cash
cycle time of — 19.5 days (numbers and Figure 9.5 are based on the 2008
annual reports).

Determining EVA-gaps and analysing the leverage of the value drivers
at the beginning guarantees that managers consider only supply chain
initiatives that can create the most value. Interested readers are referred
to Timme and Williams-Timme (2000) for further details.
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Figure 9.5 The impact of the four value drivers on ROCE for Wal-Mart
and Zara

Step 2: Map gaps to supply chain processes

In the second step, the identified gaps have to be mapped to the company’s
strategy and its supply chain processes. For instance, if the company
desires shorter cash-to-cash cycle time and its unique selling proposition
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is short delivery times, the company may carry a significant amount of
inventory, resulting in a higher cash-to-cash cycle time. Upon comparison
of the company’s cash-to-cash cycle time with its peer group in step 1, the
company willrealize thatits cash-to-cash cycle timeislonger. Subsequently,
in step 2, the company is required to justify this choice rather than blindly
reducing inventory and potentially losing customers. However, if the
value gap is simply due to supply chain inefficiencies, then the company
should address root causes and make process improvements.

Step 3: Identify and select supply chain management
tools

The goal of this step is to identify and select appropriate supply chain
initiatives that can improve the identified business processes and close
the value gap. An EVA impact matrix, categorizing supply chain initiatives
based on their level of execution risk and their corresponding financial
leverage (ie EVA improvement), such as the one depicted in Figure 9.6,
can help evaluate the estimated EVA improvement and its difficulty of
implementation. This would offer a systematic framework to unveil and
rank supply chain initiatives according to their attractiveness in terms of
financial leverage and likelihood of success. Note that at this stage it is not
necessary to quantify the financial impact precisely.

Financial leverage:
EVA-improvement ($)

. No Key
High brainer <::| challenge
Low _Contlnuous Waste of time
improvement
Low High Execution risk

Figure 9.6 Financial leverage versus execution risk matrix
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To be successful, it is important to distinguish between the potential fi-
nancial leverage and the difficulty of achieving the expected improve-
ments. For instance, in Figure 9.5 the great leverage of cost reductions is
illustrated. If Zara was able to reduce total cost by 50 per cent it could
boost ROCE from 46.2 per cent to an amazing 155.0 per cent. But how
likely is such an improvement? Most companies” supply chain initiatives
are typically designed to reduce stock-outs, lead times, purchase prices,
transportation costs, warehousing costs, inventory carrying costs and
fixed costs, as well as increasing service levels. Despite all these efforts,
according to a recent study (Losbichler and Rothboeck, 2008) the majority
of European companies were not able to make improvements in the four
value drivers from 1995 to 2004, as illustrated in Figure 9.7. Note that
while the scale for profit margin and revenue growth is on the y-axis on
the right-hand side, the scale for cash-to-cash cycle time and fixed asset
utilization is on the y-axis on the left hand side. Also, note that the profit
margins and fixed asset utilization of the European companies have
remained fairly flat and their revenue growth has been inconsistent, while
their cash-to-cash cycle time has improved only slightly. Thus, European
companies have not been able to improve their financial performance, in
the period 1995-2004.

High performers (ROCE >12%) are pushing the same
drivers as low performers (ROCE <12%) — just better
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Figure 9.7 Long-term development of the value drivers in
Europe (1995-2004)
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Step 4: Design projects

This phase transforms the alternatives for optimizing the supply chain
into specific projects. For each project, the scope, targets and resources
should be defined. These project plans are needed to develop the business
case, as discussed in step 5.

Step 5: Define the business case

For each individual project a business case has to be developed to determine
the value created. Therefore, the impact on the four financial value
drivers (ie growth, profitability, fixed asset utilization and cash-to-cash
cycle time) must be determined. Because of the complex nature of supply
chain initiatives (ie they typically impact several corporate functions),
managers should be aware that developing the business case for each
project independently can lead to double counting of benefits or ignoring
synergies. Business cases should be determined for the portfolio of initia-
tives (Grey et al, 2003). Clearly, using scenarios created in interdisciplinary
teams can be very helpful. Then, the potential value created for each
project and required investment is evaluated to determine which projects
should be accepted and rank the accepted projects. Finally, the EVA
improvement as a result of the business case should be compared with
the identified EVA gap.

DIFFICULTIES IN IMPROVING SUPPLY CHAIN
FINANCIAL PERFORMANCE

While only a few executives question the relevance of supply chain
management as a tool to improve a company’s financial performance,
many remain critical about its ability to achieve major improvements
across the entire supply chain. This may seem to be a paradox, but it’s
the nature of supply chain management that is diminishing the power
beyond a firm’s border. Many supply chain management efforts to
improve the financial performance in one area of the supply chain will
actually be offset by a decline in other downstream or upstream areas. For
example, lower purchase prices will reduce the buyer’s cost, but will also
lower the supplier’s revenues. Lowering working capital by shortening
the cash-to-cash cycle time through longer payment terms to suppliers
will be correspondingly offset by the increase in the supplier’s cash-to-
cash cycle time. In such a scenario, the supply chain cash-to-cash cycle
time will not change at all, as illustrated in Figure 9.8.
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Figure 9.8 Company’s C2C cycle time versus supply chain
C2C cycle time

Good intentions can produce bad results, as improvements in one area
of the supply chain may be offset by the decline in other areas. In fact,
improvements in one area can actually lower the overall financial
performance of the supply chain. Consider a company that shifts raw
material inventory to its supplier in order to relieve its balance sheet. This
shift would reduce its working capital and its associated capital carrying
cost. If suppliers have higher cost of capital than the company does, total
supply chain carrying cost will actually increase. Someone in the supply
chain will have to absorb these higher costs. Depending on the company’s
bargaining power, it is fairly common to shift working capital to suppliers.
A well-known company wrote in its annual report: ‘at the same time we
have succeeded in increasing the level of our payables through renegoti-
ating contracts with key suppliers, to ensure a gradual and sustainable
reduction in our trade working capital requirements. This accounted for
over 85% of our working capital reduction.”

To unfold the power of supply chain management companies have to
be aware of the supply chain initiatives” impact across the supply chain,
and differentiate between ‘win-win’ and ‘win-lose’ initiatives. While
win-lose initiatives usually involve shifting or ‘claiming’ financial per-
formance, win-win initiatives involve ‘gaining’ financial performance
for the different parties in the supply chain, as illustrated in Figure 9.9.
Increasing liquidity by lowering inventory based on increased synchron-
ization and visibility, and making cost savings by perfectly aligning
business processes, are examples of win-win initiatives.
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Figure 9.9 Win-win versus win-lose initiatives

IMPROVING THE FINANCIAL PERFORMANCE
ACROSS THE SUPPLY CHAIN

As indicated earlier, to take full advantage of supply chain management
companies need to consider supply chain initiatives’ financial impact
across the entire supply chain, resulting in win—win scenarios. This would
require overcoming supply chain integration issues discussed in the
section above on major challenges in supply chain integration. Possible
strategies to overcome these challenges and to better align the supply
chain include:

® Activity-based costing — tracing the costs of activities performed
and then relating them to specific product or customer segment that
generate revenue. This is certainly easier said than done, as identifying
the activities, related expenses and the drivers of expenses is very
tedious and time-consuming.

e Utilizing comprehensive supply chain metrics such as cash-to-cash
cycle time or supply chain days of supply. Note that such metrics
are impacted by multiple functional areas (eg logistics, marketing,
procurement, manufacturing etc), resulting in a systems perspective.

As supply chains have become more extended in recent years, coordina-
tion and information sharing among supply chain members to improve
system efficiency have become more common. Such collaborative
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relationships among supply chain members are gradually replacing the
more self-serving and opportunistic behaviour among the firms. Although
such collaborative relationships among supply chain members are not
commonplace, a number of exemplary companies have begun to practise
them with their best suppliers. According to Davis and Spekman (2004), the
increased popularity of vendor-managed inventory systems, continuous
replenishment programmes, and collaborative planning, forecasting and
replenishment programmes are examples of the growing acceptance of
such collaborative supply chain relationships.
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Outsourcing: the result of
global supply chains?

Stephen Rinsler, Bisham Consulting

BACKGROUND

There can be no doubt that outsourcing has become big business. From
the early beginnings in the mid- to late 1970s many companies have
travelled the outsourcing road, and as technology and accessibility to
shared electronic data have increased, so has the range of services offered
by outsourcing companies.

In the past few years the government has openly encouraged outsour-
cing, and private finance initiative (PFI) and other deals have spawned.
Not all the outsourcing arrangements in the private or the public sectors
have been successful. There is a steady but small stream of processes
being ‘taken back in-house’ and there have been some high-profile
failures in the press.

We will explore why outsourcing takes place and how to avoid some of
the pitfalls that undoubtedly can occur. We have tried to place outsourcing
in the context of the more recent moves to source manufacture from
overseas, particularly the Far East.

The drive for lower process costs and better margins has driven the
outsourcing of product manufacture, often from the Far East. It is possible
that this form of outsourcing has peaked given the increasing emphasis
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on carbon footprints and the more pragmatic reason, that of difficulties
in managing sourcing over much extended supply chains. The risks
involved have often been mitigated by raising stocks and suffering
reduced market flexibility.

DEFINITION

Outsourcing describes the deliberate movement of a series of connected
business processes to a third party who manages them on behalf of the
company. The classic processes were IT, warehousing and distribution,
facilities management, and payroll, and to these can now be added: call
centres, manufacturing, web-development, home shopping, credit cards,
and even merchandising and design. In these movements the commercial
risk and assets are usually passed to the outsourcing company.

However, not all companies refer to the process of business process
management transfer as outsourcing; for some, they are just buying
a service or a series of products. In this case the transfer of assets is
unlikely.

The definition of outsourcing does not imply abdication of responsibility.

Examples

Some retailers over the years became very vertically integrated. They
would manufacture their own goods, own and run their stores, own and
run their warehousing and distribution to store services, and some even
ran their own store loyalty schemes: Co-op stamps.

Now, many retailers outsource all their manufacturing, they do not
own and run their stores, they have outsourced their warehousing and
distribution, a bank runs their store cards, and some have outsourced
their design, packaging design and merchandising by franchising their
floor space to design or cosmetic houses and niche labels.

For others, including manufacturing companies, warehousing and dis-
tribution are outsourced and even those who run outsourcing services
often outsource their accounts and IT functions.

REASONS FOR OUTSOURCING

You may have heard these reasons:

® We do not have the management expertise.
® We need to jump the learning curve.
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We want to move fast.

The area requires major re-engineering.

We do not have the management resources.

We pay too much to do it ourselves.

It is not core.

The business is going through major change, and we need to make
more areas variable cost.

® We need to focus our resources for training, investment, time etc.

However, some of the strategic reasons above are overshadowed by the
personal objectives of the management involved; some like to follow a
trend and therefore outsourcing is encouraged; some, when joining a
company where that department has been outsourced, start the process
of re-integration to enlarge their role.

These reasons for outsourcing can therefore be structured into five
groups:

financial;

technology;
managerial;

resource management;
personal.

Financial reasons for outsourcing

Although companies now have to declare in their statutory accounts and
to many stock exchanges the value of assets leased and the methodology
used by their businesses to access their markets, it is still the case that
some companies have limited access to investment funds and see the
need to leave the raising of cash to their outsourcing partners. Sometimes
the outsourcing provider can borrow at a better rate than the company
since their operation has a lower risk through better focus; sometimes the
additional borrowing costs are worth the flexibility.

Flexibility of use of resources is also an important factor; if the com-
pany’s use of the resources can be pooled with others, creating better
scale and better marginal costs, then using an outsourcer ensures some
independence of management of those resources and releases the
company from having to manage the other users of the facilities.

Another facet of outsourcing in the past five years has been the
pensions factor. While many larger companies have seen their pension
deficits soar, the companies to whom they outsource often do not have
final salary benefit schemes. Thus outsourcing crystallizes the deficit at
the point of transfer, but it only does so for those people who transfer
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under TUPE (Transfer of Undertakings (Protection of Employment)
Regulations) arrangements. There is constant churn and while those
people who did transfer can freeze their pensions, new people do not
create the same pension deficit as they join defined benefit schemes
based on personal pensions. Thus the deficit will decline with time and
the actuaries can take that into account at the point of the company sale
or merger.

Technology

Technology half-lives have fallen dramatically over the past 20 years and
the predictions are that they will fall faster still. Competitive edge comes
from the rapid integration of new technologies into the company (if they
are relevant). Consider the board looking at the choice of investing in the
skills necessary to sell to its clients or the skills needed to operate the latest
technology in its delivery vans or the warehouse. If resources need to
be rationed, is it better to concentrate on the sales skills and the sales
systems?

Many manufacturers maintain their own machinery completely.
Current technology comes often in ‘black boxes’ that are replaced on
failure and the skills of the supplier used to renew them. Major UK utility
companies have agreed the outsourcing of their maintenance since the
engineering companies have better skills, the latest training and the
latest diagnostics; the company acts as the voice of the consumer in this
instance.

Health and safety legislation and the tighter requirements of the
insurance industry are leading to some companies outsourcing oper-
ations because specialization of knowledge and service leads to lower risk
and costs.

In addition, the role of IT and the necessity for robust, integrated
systems have moved business in two directions: one where they purchase
integrated systems and outsource the systems analysis and implementa-
tion to IT consultancies; or one where they supplement their IT support staff
with analysts and programmers, often through a consultancy to whom
they delegate the resource provision to create the company’s own software.

Resource management

One facet of the management of a company never changes: one forecasts
resource requirements and the forecasts are never right; one allows for
risk, and resource investment is therefore either too high or too low.

By focusing on your core resource business areas you can probably
match investment and requirements more closely than in your other
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business areas. In the periphery areas, either you have to apply the same
focus as the core areas to manage your resources or you will not optimize
those areas. Given that many of these areas are likely not to use your core
skills, the likelihood of optimizing them well and achieving good service
levels and costs is lower than outsourcing them to a specialist.

Furthermore, the outsourcing company can act as an independent
manager for your resources, should you wish to pool your resources with
others and spread the fixed costs.

Management skills

The point has been made in the other sections that businesses should
concentrate their management skills and training resources in those
areas in which they can make a real difference to the profitability of their
company or they should find partners to help them. Remember that
you own the vision and strategy; that is part of the management and
entrepreneurial skills you need to run a successful business. Maximizing
your selling and procurement skills, ensuring you have the right products
and services to sell to your clients, ensuring pricing provides the cash
return you need for investment and paying for services bought should be
the management skills you provide.

However, if outsourcing is the answer then there are important
new skills to develop, namely the skills of choosing your partners and
managing them.

Personal

It is rare for managers to have totally altruistic motives when deciding to
in-source (take back an outsourcing contract) or to outsource a series of
business processes. Unless there are clear strategic reasons for a change to
be made, bringing back processes can often be to enlarge their role, just as
pushing for outsourcing can be to ensure a job move.

In the past, strange decisions have been made: for example, a major
retailer started to backload goods that were delivered by manufacturers
to reduce costs by raising the utilization of their fleet. Then it was found
that their primary movements from regional distribution centre (RDC) to
store were being delayed as the fleet was not returning to regular times
because both the extra running and the pickups compounded to increase
the round trip time variability. The fleet was enlarged to cope with that.
It is probably not known whether the final cost model was more or less
expensive than the original model.

The question that was not asked was whether the fleet was required in
the first place.
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Current relevance

Given the pace of globalization, it is inevitable that outsourcing will
take place. It is not usually sensible for manufacturers to set up their
own manufacturing plants in the Far East. Some have, particularly if the
products can be sold for internal consumption in the country of manufacture
as well as for exports, but in the main, retailers or manufacturers are
taking only part of the output of a Far East plant and therefore manufac-
ture, distribution to the port and customs clearance tend to be outsourced.
It is not always economic to have one’s own management in place in
China or Taiwan or Indonesia etc. There are specialist skills in arranging
consolidated shipments from a port and the use of freight forwarders to
ensure the shipping is booked and the goods are customs cleared in the
UK is very normal.

These extended supply chains have risks like any other supply chain
but we will discuss the amplification of the risks later.

However, the rise of concerns about the carbon footprint of extended
supply chains and the move to reduce shipping carbon emissions will
inevitably raise questions about Far East manufacture. The volatility of
sterling against the US dollar, the higher price of fuel oil, the political
uncertainty of some locations and the realities of managing over long
distances and many time zones are causing a return to European manu-
facturing for some companies.

HOW DIFFERENT IS THE PUBLIC SECTOR
FROM THE PRIVATE SECTOR WITH REGARD
TO OUTSOURCING?

There are some fundamental differences between the public and private
sectors: public businesses are about cost containment rather than long-
term profit sustainability; public finances do not differentiate between
capital expenditure and costs easily and therefore to remove all expendi-
ture from the public borrowing figures is often the driver. Investments to
reduce costs are far easier in the private sector where a return over time
can be benchmarked against the internal rate of return for that company.

Now the pensions factor is the same for the public and private sectors,
with the additional facet that members of the civil service retire at 60
while many in the private sector do not. If the new owning company
does not have a final salary scheme then the pensions cost declines with
time as the people who replace the original transferees, who leave or
retire, join the new pension arrangements.
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It is probably the experience of government trying to build its own
systems that has led to the level of IT and business process outsourcing
that is currently being progressed. Government wishes to distance
itself from the day-to-day management of projects and is trying to
move the risk of overrun expenditure to its contractors. Politically that is
understandable, but as we will see later, it is crucial that organizations
outsourcing business processes continue to keep a close eye on the
efficiency of any interfaces and the delivery of the strategy.

The other major difference is that of the stakeholder community. The
private sector includes customers, employees, shareholders, regulatory
bodies and suppliers (for many, the local community should also be included
and the press often is included in this category); the public sector has
customers, employees, regulatory bodies and suppliers but also parliament,
ministers, voters, the civil service, and a much closer media scrutiny.

THE PITFALLS IN OUTSOURCING

Given the outsourcing arrangements are about two companies joining
together to provide a service or a range of products then the pitfalls
become fairly easy to list when one views the arrangements dispassionately
from the outside as a third party. They are in the main caused by differ-
ences in strategy, objectives, culture and, at a basic level, how the two sets
of management who have to liaise with each other on a daily basis work
together, trust and respect each other.

However, from the start, success comes from how well any tender
document was detailed, how well the tasks were described and how open
the client management were about their ongoing strategy and the reasons
for outsourcing. Any hiding of real facts at this stage and the contract is
likely to end in considerable difficulties.

Similarly, any over-expectations raised by the outsourcing company,
particularly in terms of timing, complexity and the level of cost savings
the client might enjoy, will also ensure that the contract flounders quite
early in its life.

Major initial questions that must be addressed

The board, and it has to be at that level for major outsourcing arrange-
ments, must review the following questions with care. They are designed
to highlight the strategic changes needed to accept outsourcing:

® What are the company’s current strengths, weaknesses, opportunities
and threats (SWOT)?
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® Does outsourcing resolve some of the weaknesses and threats and
open up opportunities to build ‘new’ or consolidate our current
strengths?

® What should our partner look like?

® What will we be depending on them for?

® Who should drive the outsourcing project at board level, who should
be the “project manager’?

With these questions answered honestly, the job of writing the tenders
and evaluating the outsourcing companies’ responses will be that much
easier.

Once outsourcing has been agreed as part of the strategy, the major
questions to be answered by the client company to avert the outsourcing
pitfalls are:

® What is our current strategy and what strategic changes are we
looking for?

What are the boundaries to our outsourcing?

How will we evaluate the tenders?

How will success and failure be judged in the contract itself?

How will we remunerate and reward them?

How will we link the organizations?

How can we reduce internal frictions and the feelings that they are
just another supplier?

Strategy and the changes we need?

Outsourcing is about dovetailing other companies” expertise and focus
into your company to improve competitiveness and customer service.

You must keep control of the strategy — you cannot outsource that;
however, your outsourcing partner will also have a strategy and the
marrying of the strategies is an important part of the early meetings
between the companies and should form part of the selection process.

Partners with diverging strategies cannot work together for long and
outsourcing cannot be a two-minute wonder; the time period for an
outsourcing contract should reflect the life of the underlying assets
supporting the contract and the time and effort required to tender,
renegotiate and implement a new contract.

The outputs from the strategy that your stakeholders — customers,
shareholders, employees etc — can see need to be defined. For example,
customer service levels, return on investment etc. These should be
discussed with your outsourcing partner only if their input to your
business processes has an effect on these outputs.
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What are the boundaries to outsourcing?

There needs to be a board process that challenges the added value that
in-house processes provide to the overall success of the company. This is
part of the input into the company SWOT analysis. The in-house picture
then needs to be compared with that provided by outsourcing some of
the business processes. The changes to the SWOT analysis need to be
tracked. Of importance is the threats or risks that change between the
two pictures and these must be analysed carefully. Risks in global supply
chains are discussed a little later.

How will success and failure be judged?

Many outsourcing arrangements start without clarity on this question;
the key performance indicators (KPIs) have not been agreed, the meas-
urement methodology is not clear and reporting arrangements have
not been defined. This does not allow the two partners to have the
same vision of the operation and the lack of clarity will inhibit either
side learning how to improve the services etc. In many ways, if the first
question on strategy has not been answered then it is likely that this one
will remain cloudy.

The indicators of success and failure and the rewards and redress
required need to be fully laid out in the contract before the operation
starts. The KPIs (for a warehouse operation) can cover: customer service
measured in customer terms, budget performance (savings), damages,
stock losses, accident rates, productivity measures etc.

So when looking at the remuneration of the partner, bonuses for
beating customer service targets and a sharing of the budget savings
are a good way of incentivizing the partnership. Sharing the losses, with
penalties for poor customer service, is another powerful way of ensuring
the correct behaviours.

Tender process

The tender process is a chapter in its own right, but what is important
strategically for successful outsourcing is that there is sufficient detail
in the tender about the current operations, a clear statement of the
key performance requirements and a strategic vision, which is shared
with the prospective partners. Without the detail, without a clear pro-
forma of the response required, it will be difficult to evaluate the various
replies. Honesty will provide better answers and honesty will build
better relationships; both are needed if the operation is to be successful
over time.
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Company linkage and reducing internal friction

Outsourcing of a number of business processes implies that those
outsourced need to communicate, to link with the rest of the company’s
business processes. Thus not only are there data linkages that need to be
forged, but the management and administration of the two companies
need to be joined as well.

Alot of time and care must be taken to ensure a high degree of efficiency
about the interfaces; slow, inefficient interfaces will cost money, increase
friction between the two groups and in the end result in poorer customer
service and lost sales. Thus, a good strategic board will ensure that teams
are built across the interface; the outsourcing company must not be held
at complete arm’s length such that face-to-face meetings are not accepted
as part of the contract’s life. The managers working the interfaces must be
compatible; they must work together and respect each other. Attempts
must be made to ease any cultural differences.

That does not mean that both sides should not challenge each other.
No challenge, no creativity and an operation that will slowly fossilize; but
challenge must be constructive. The internal assassins to the process of
outsourcing must be dealt with.

Summary

In summary, most of the pitfalls experienced by companies outsourcing
are down to:

® not being open about strategy or other market or business factors
that are germane to the evaluation of the business the outsourcer will
perform as they build their bid;

® a failure to gain the buy-in of the company management during the
tender process;

® Dbeing unconstructive during the life of the contract;

® the contractor not assigning the right people with the right skills and
competences to the contract.

Outsourcing can only work with the active cooperation of both sides.

GLOBAL SUPPLY CHAINS AND
THE OUTSOURCING RISKS

Global supply chains, somehow, have brought the promise of better
margins and both retailers and manufacturers have rushed to move the
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source of manufacture and some services to Eastern Europe, India and
the Pacific rim, including China.

While manufacturing costs have undoubtedly fallen, not all commodities
have fallen as well: shipping costs, for example, have risen as the laws of
supply and demand have remained true.

It should be noted that the new extended supply chain hides a number
of potential risks that, if not properly accounted for, could have a severe
effect on your profits. Boards need to have identified and evaluated the
costs of these risks in order to judge the real business case for overseas
sourcing. The fact that some companies are now considering sourcing
from countries that are geographically closer to the UK means that the
balance may be shifting away from much-extended supply chains.

What are these important risks? They fall into the following four groups:

supply chain risks;
management risks;
financial risks;
political risks.

Supply chain risks

These arise through the new geography that is a backdrop to the outsour-
cing arrangements. The factory is no longer in the UK or nearby in Europe.
Many of the problems are the same as the original supply chain but the
risk of not resolving the issues increases with distance and the language
and culture divide. The problems of quality, of specifying exactly what
you want after the first proofing runs, of tying the supplier into your
business are good examples.

You now have lower costs because you have agreed a single long-run
production slot with your supplier but the slot is usually not very flexible.
Thus changes to quantity and timing are much harder to arrange. Under-
order stock, ask for a smaller, more expensive additional run to be slotted
into the production schedule and you may have to have the quantity sent
by air-freight in order for it to be on the shop-floor in time for the sales
period. Realizing this additional cost, you may feel forced to over-order stock
deliberately at the start. Many retailers now have higher stocks than they
used to have; that requires larger warehouses and results in lower ware-
house productivity. Then the sales forecasts, the merchandising forecasts
are not met: clearing unnecessary stock through the sales channel generally
requires heavy discounting, which means a reduction in profits.

Then there is the quality of goods on arrival; having been packaged,
often badly, in the container, you now have an extensive new operation
of finishing, steaming, and sometimes pricing etc that has to be done in
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the UK to make the merchandise look shop-ready. Who pays for the stock
as it resides in customs awaiting clearance?

Your extended supply chain is forcing you to make decisions on fabrics,
design and colours earlier and earlier in the process. There is the real risk
that the product range needs to be specified before you have sold this
year’s same-period merchandise, raising the risk of getting it wrong.

Many of the above are judgemental risks that supply chain or mer-
chandising managers have to take, but then there are the physical,
environmental risks in the supply chain: hurricanes, earthquakes and
typhoons all play a part in the equatorial climate and geography; they are
risks that must be quantified and sourcing strategies and contingencies
should take the results into account.

Management risks

The longer the supply chain, the greater the number of nodes, the greater
management time that is required to achieve a smooth result. This re-
source will be more than the company currently has and even if functions
are outsourced there will be the need to coordinate the outsourcing
partnerships.

The greatest concern in this area for most retailers is quality. It can
be difficult to oversee the accreditation and auditing of suppliers and
manage proofing runs over a long distance. Once product is agreed, pro-
duction schedules have to be monitored, which requires time, personnel
and particular skill sets.

Outsourcing requires regular contact between the various parties to
make it work. The question to bear in mind is: has the cost of the additional
merchandising and quality management been taken into account?

Outsourcing is not about abdication; you still need to control the
strategy, you need to spend time integrating the outsourced service and
you need to ensure that customer service is provided at the level you
require. The more central the activity is to the heart of the company, the
more time that is required to really ensure that the outsourced operation
is integrated. How the organizations are linked is one of the keys to the
success of outsourcing.

The other management risks are that you did not define what the
strategic changes that you are looking for are and you may not have
shared them with the prospective partner. You may not have decided
how success and failure will be judged and therefore not decided whether
any form of gain share is appropriate to the contract.

Another risk that requires to be dealt with is the risk of poor internal
communication about the potential to outsource and, once the contract is
implemented, communicating the successes.
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Financial risks

Your suppliers like hard currency, quite often US dollars, and thus a sig-
nificant proportion of your costs will be exposed to the fluctuations of
that currency. If the dollar strengthens and your margins decrease as you
are connected to UK price competition, you are forced to try to reduce the
purchase price, which may result in reduced product quality and greater
finishing costs.

It is possible to hedge the dollars by buying in advance, but there is a
cost to these transactions. As an alternative, you might buy product in
pounds sterling, but if there is currency movement against the supplier,
they must in the long run recover lost margin or refuse to do business
with you, resulting in time and expenditure accrediting a new supplier.

Shipping costs increase markedly as routes become more popular, re-
sulting in a reduction of your margins. If the price of oil increases, so will
your shipping surcharges. Were these potential costs taken into account
in the budget?

Your extended supply chain requires you to offset the supply risk by
receiving the stock earlier, and because the stock is produced in one run,
shipping costs can be minimized by shipping the whole quantity together.
But this will result in extra warehousing and financing costs. What must
also be taken into account is the cost of the additional write-down of
unsold stock. You will require financial information systems that allow all
the various costs to be posted against each product in the range so the real
margin can be reviewed.

Political risks

These are very hard to assess but we have had some examples recently:
EU trade quotas, instability in some countries, your suppliers having very
different working conditions compared to European plants. These risks
can directly affect your ability to trade or can become consumer relations
issues that affect your brand.

Risk analysis

The risk analysis required is a detailed review of each step in the extended
supply chain, starting with ranging and supplier selection and following
the course of the product and information flows through the supply
chain. At each stage the possible failures (the risks) to the process need to
be understood and assessed. The classic quadrant:
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High value: High value:

Low impact High impact

Low value: Low value:

High impact Low impact

needs to be populated. Once done, contingency plans, a necessity for at
least the high-value/high-impact risks, need to be detailed and agreed.
These could include sourcing alternative suppliers and holding additional
stocks, starting the next season early, putting in place better systems and
management controls etc.

Risk analysis should also cover the contingency requirements should it
be decided, or be necessary, to take the outsourcing back in-house or
move the management of the processes to a new company.

SUMMARY

The benefits from overseas, global sourcing need careful analysis both
before starting the transfer and at regular intervals thereafter. The analy-
sis requires the whole cost of acquisition of each product to be determined
to allow comparison with other countries, including the UK. What is most
important is that the analysis must be conducted dispassionately and that
the interests of consumers and shareholders remain the most important
consideration.

‘Getting it wrong’ is not hard - losing control of the strategy is all too
easy; outsourcing requires continual effort to harness the outsourcer but
such management resource is at a very different level from running the
whole operation oneself. A company that harnesses the skills and re-
sources of an outsourcing company and provides products and services
at a lower cost and higher added value than its competitors as a result of
letting experts run some of its operations will be more profitable than its
competitors and quite possibly more flexible.
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Risk in the supply chain

Lars Stemmler, BLG Consult GmbH

INTRODUCTION

Risk management is an established tool in the financial environment
of the business world. The same holds true for logistics and the concept
of supply chain management. The increased level of integration and
cooperation along supply chains leads to new risk categories. Risk
management might help in the understanding of the key risk drivers
of supply chains and enable the partners to optimize their internal risk
management system — at least developing an understanding of supply
chain risks.

This chapter suggests an expansion of risk management into the scope
of the supply chain. The objective is to provide arguments to actively pursue
risk management as a planning tool. The chapter is written from the
perspective of a non-financial firm such as a logistics service provider.
This will highlight also the practical perspective of risk management.

RISK MANAGEMENT AND THE SUPPLY
CHAIN — A NEW PERCEPTION!

The identification, assessment and control of risks are inherent in man-
aging commercial undertakings. Risk management was developed in the
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financial services industry before it spread to other sectors. However, in
many companies risk management is just considered a legal obligation
following the introduction of the Sarbanes—Oxley Actin the United States.
The statutory requirement to establish a formal risk management system
also took hold in Europe. For example, the German commercial code
stipulates the development of a reconnaissance system in order to identify
risks that threaten the existence of the company at an early stage.

The perspective of such a system is principally financial. Concerned
shareholders and an equally anxious public domain drove the introduction
of risk management. Owing to the perceived character of risk manage-
ment as a statutory obligation for companies, it is in many cases associated
with additional non-value-adding costs to the enterprise. The task of
managing risks constituted just another source of costs — an opportunity
for planning was clearly missed.

However, a number of companies have realized the potential of risk
management to improve planning processes and help to mitigate potential
and actual sources of risk. It is not just banks that actively pursue risk
management. Companies of other sectors are increasingly becoming
aware of the potential added value of an integrated risk management.
The fate of Ericsson is just one example:

The effect on Ericsson, a Swedish mobile-phone company, of a fire in a New Mexico
chip-making plant belonging to the Dutch firm Philips, has become a legend. The fire,
in March 2000, started by a bolt of lightning, lasted less than 10 minutes but it caused
havoc to the super-clean environment that chip-making requires. Ericsson, unable to
find an alternative source of supply, went on to report a loss of over USD 2 billion in
its mobile-phone division that year, a loss that left it as an also-ran in an industry
where it had once been a leader. (The Economist, 2005)

The Ericsson example highlights a necessary shift in perception regarding
risk management. This shift is driven by logistics; the case comfortably
sets out the framework for this new perception of risk management:

® The logistics function provides a clear competitive advantage to a
company regardless of which strategy it pursues. With either of
Porter’s (1980) strategies of cost leadership or differentiation, logistics
helps to fulfil the company’s objectives and to deliver added value to
the customer. The example of Ericsson’s disrupted supply chain is
clearly the tip of the iceberg, and the quality problems of Robert Bosch
AG, a major supplier to a German car manufacturer, in 2004 are just
another example.

® Supply chain management aims at integrating partners along the
supply chain, reducing interfaces and smoothing the flow of material,
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information and finance. However, the higher the level of integration,
the higher the probability of dependency on single partners. In addi-
tion, global sourcing adds a further dimension of uncertainty in terms
of long transport legs, unstable political environments and different
levels of commitment to quality and reliability.

® A closely knit international supply chain results in complex processes
of coordinating and administering the partners along the chain.
Different levels of accountability of staff and partners have to be taken
into account. The focus of risk management necessarily shifts from an
enterprise-only to a supply chain perspective.

These developments clearly have an impact on the scope and functionality
of a company-focused risk management system. However, the concept
of risk management can be actively employed along a supply chain. It
enables all partners contributing to a supply chain to limit adverse risks to
the chain. For this objective to be achieved, risk management along the
supply chain has to address the following issues:

® all three flows — material, information and finance — along a supply
chain and its associated processes;

® the boundaries of the system, which have to be pushed beyond the
organization to cover the full length of the chain;

® the challenge to cover not only the strategic but also the operational
level, turning the risk management system from a statutory reporting
function into a planning function.

Figure 11.1 illustrates the scope of risk management in a supply chain
management context.

OBJECTIVE AND PROCESS OF RISK
MANAGEMENT

What do we associate with the term ‘risk’? Risk denotes the chance of
danger, loss or injury. In a commercial environment the chance of a
good bargain must also be summarized under the term. Risk is to be
differentiated from the term ‘uncertainty’. Whereas risk assumes that
the probabilities of the possible results of an event are known, this is not
the case with uncertainty. Hence, risk is measurable uncertainty.

Risk management includes activities to identify, analyse and assess,
and communicate, as well as control, risks (Miiller, 2003). In an ideal case,
risk management is directly assigned to the top management, providing
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Risk management Supply chain management
— Financial perspective — Integration of partners along
— Corporate focus the supply chain
— Sarbanes—Oxley Act — Cooperation and coordination

— Dependencies and risk of
interruptions

Supply chain Information
Partner 1 Partner 2 Partner
Material

Risk:
— Chance of danger, loss or injury
— Measurable uncertainty

Figure 11.1 Risk management in the supply chain — a new perception

continuous support to ensure the company’s ability to survive in the
marketplace (Burger and Buchhart, 2002). Risk management is governed
by the internal risk policy, making the enterprise in extreme cases either
a risk taker or a risk avoider.

The risk management process describes systematically the framework
and methods from initially identifying the risks to finally controlling them
(Holzbaur, 2001). The first activity is to identify and describe all actual
and future sources of risk — at this stage of the argumentation — to the
company (see Figure 11.2). In a second step the risks are assessed. When
determining the exposure of a company, risks are characterized through
the quantification of the probability of the occurrence and the extent of
the potential damage or gain. The risk exposure can be illustrated by
means of a risk map or risk portfolio, leading to a segmentation of risks
into commonly three categories. Category A risks represent risks that
have a potentially disastrous impact on the company, in terms of both
high probability of occurrence and high damage potential (with only
adverse risks normally included in the analysis). On the basis of this
analysis, appropriate measures can be taken in order to control risks.
Measures are taken in accordance with the stipulations of the risk man-
agement policy. A feedback loop is obligatory to ensure the effectiveness
of the measures.

In theory, the risk management process looks consistent and straight-
forward. However, practical experience shows that not only does the
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Figure 11.2 The process of risk management

quantification pose considerable problems to line managers but also the
identification of risks in the first place poses an almost insurmountable
challenge for line managers. The quantification, estimating both probabilities
of occurrence and the monetary level of impact, is limited through the
lack of data of past experiences of similar events in other companies.
Further, the identification of risks is often subject to managers’ reluctance
to admit the existence of risks in their fields of responsibility: admitting to
the presence of risks is considered a sign of weakness. But the effort
should be made to come up with a meaningful risk portfolio.

FROM AN ENTERPRISE PERSPECTIVE TO
THE SUPPLY CHAIN PERSPECTIVE

Having outlined the risk management process, let us now focus on how
to incorporate the requirements of a sophisticated supply chain manage-
ment into risk management, and answer the question of what benefits are
produced for whom.

Ensuring supply chain integrity

Supply chain management can be described as a holistic management
approach to integrating and coordinating the material, information and
financial flows along a supply chain (Handfield and Nichols, 1999).
Further, this includes the management of the interfaces between the
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partners involved in this chain, particularly from an information manage-
ment and technology point of view (Schary and Skjett-Larsen, 2001).

A supply chain is basically a sequence of processes — however, the
processes are owned and managed by different legal entities. This re-
quires inter-organizational cooperation. Conflicting interests due to the
legal and economic independence of the supply chain partners need to
be aligned to a single supply chain objective. If successful, the competitive
advantage of these partners increases considerably.

There are a number of implications of supply chain management on risk
management. As already said, risk management is an important tool in
ensuring the economic integrity of an organization. This holds particularly
true if the boundaries of the organization are clearly set, for example
by means of arm’s-length transactions. In a supply chain management
environment these boundaries become blurred, which does not mean
that they no longer exist legally, but operations-wise it becomes very
difficult to identify the separating line between the two companies. Just
consider employees of a logistics provider doing packaging work on the
premises of the shipper. The implications on the risk management system
are obvious — the scope of traditional risk management is to be extended
to integrate a supply chain. At the same time, having to ensure process
quality, risk management evolves into logistics.

Parallel to an expansion of the scope of managing a supply chain, risk
management has to grow in responsibility as well (see Figure 11.3). The

Risk management > Enabler for supply chain risk
degree of cooperation management:
— Close cooperation between
partners
High Supply chain — Continuous process
risk — Risks to be communicated
management openly
— Risk controlling
Supply chain
risk
analysis

Traditional risk

Low
management

. Degree supply chain
Low High cooperation

Figure 11.3 Supply chain integration to be supported by risk
management
Source: Kajtiter, 2003
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higher the degree of integration along a supply chain is, the larger the
required scope of risk management becomes. And the concept of supply
chain risk management is raised.

Martin Christopher (2002) suggests defining supply chain risk manage-
ment as ‘the integration and management of risks within the supply chain
and risks external to it through a co-ordinated approach amongst supply
chain members to reduce supply chain vulnerability as a whole’. The
vulnerability of the chain stems from external and internal risks to it. The
objectives of supply chain risk management are clearly laid out by Kajiiter
(2003). He sees risk management in the supply chain as ‘a collaborative
and structured approach to risk management, embedded in the planning
and control processes of the supply chain, to handle risks that might
adversely affect the achievement of the supply chain goals’.

Practitioners can agree to these definitions and clarifications, and they
will clearly see the need for an inter-organizational management of risks.
As with organizational or company-specific risk management, identifying
the relevant risks is the first task to master in the process of supply chain
risk management. It is here that the first challenges are encountered. The
following section focuses on developing a framework for risk identifica-
tion and assessment along a supply chain.

RISK ASSESSMENT AND CONTROL ALONG
THE SUPPLY CHAIN

The process of supply chain risk management is similar in all respects to
the process of company-specific risk management. A preparatory step is
to define a risk management policy. Along a supply chain, companies
with different industry backgrounds, sizes and ownership structures have
to work together to achieve a common goal. Their differing interests have
to be merged in a consistent risk management policy.

Having clarified how much risk the partners are prepared to take, the
identification of supply chain risks is the next step. Figure 11.4 illustrates
the two different types of risks inherent to a supply chain: exogenous and
endogenous risks. The former result from the interaction of the supply
chain with its environment, whereas the latter stem from the interaction
of the supply chain partners (Chapman et al, 2002).

The endogenous risks can be divided into the categories of organiza-
tional risks (those of individual partners) and specific risks from integrating,
coordinating and cooperating along the supply chain. Company-specific
risks are adequately described in traditional risk management maps.
Specific supply chain risks can now be identified, for example risks from
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the sharing of information on integrated platforms (integration), risks of
a high level of interdependence among the partners (cooperation) and
risks stemming from interwoven processes (coordination).

The prime objective of supply chain risk management is to identify
those risks posing a major threat to the supply chain. A measurement tool
is needed here to help transfer (existing) company-specific risk maps into
a supply chain risk map and to integrate the supply-chain-specific plus
the endogenous risks. How this can be done is illustrated in Figure 11.5.
The company-specific risk portfolios form the basis for an ABC classifica-
tion of these risks, ideally after an inter-organizational risk-controlling
process. The ABC classification leads to a two-dimensional matrix showing
the probability of the risk-relevant event and the net impact (after company-
specific risk management) of this event (level of damage in monetary
terms). The product of the two gives the expected value of the risk.

Following this step, managers have to decide which of these risks have
what implication on the supply chain. Each risk in the ABC classification
is assigned a high-, medium- or low-impact category, leading to the supply
chain risk map. Into this map the supply-chain-specific risks as well as the
endogenous risks are integrated. The latter two categories are evaluated
using an expected value. Regarding the impact on the partners along the
supply chain an aggregated figure for possible damages has to be found.
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As with traditional risk management, the phase of risk controlling con-
cludes the overall process of risk management. Accepting the risk and
avoiding it are the poles between which risk controlling takes place.
Avoiding the risk might mean doing no business at all (see Figure 11.6).
Accepting the risk means in the last instance simply living with it. In
between there is an array of measures to control risks. These measures can
be summarized under the categories of risk compensation, risk transfer
and risk reduction.

The ability to reduce business risks is to be preferred over other measures.
On a supply chain level, risk reduction includes a particular focus on
interfaces. Risk transfer — although comparatively easy to achieve in
traditional risk management, for example by means of buying insurance
—is by definition a difficult approach for a supply chain, as we are obliged
to look not at individual companies but at the whole chain. Risk com-
pensation along a supply chain — on a company level achieved through
provisions or hedging — manifests itself in rules governing cooperation
between the partners. One partner is obviously not prepared to compensate
another one monetarily. However, compensation can be initiated through
behaviour. Partners might agree on defined actions to be taken on a
mutual basis.

Risk compensation in terms of mutual rules is to be delimited from risk
transfer measures, for example outsourcing or vendor-managed inventory
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(VMI). The latter measures feature a far more institutionalized contractual
basis. Whereas in rules-based risk compensation schemes each partner
takes risks (close to risk acceptance), transferring risks among the part-
ners means selecting those partners that are willing to take a risk from
another. In a supply chain perspective this only contributes to an indirect
reduction of risks, as the risk is transferred to the partner that can manage
it better than the other.

What becomes apparent when discussing risk controlling is that risk
management does not mean simply reacting to emergencies along the
supply chain but pursuing an active approach anticipating supply chain
risks. Having looked into the toolbox of risk controlling it becomes further
apparent that deciding on suitable measures is a complex task in terms
of decision making and implementation among the partners — even
assuming that there is a consistent risk policy in place.

The latter issue is worth exploring in some more detail, bearing in mind
that we would like to pursue a practitioner’s view in this chapter. The
following section sheds some light on obstacles to profound supply chain
risk management.
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IMPLEMENTATION IN PRACTICE

Obstacles to implementation

The necessity and the theoretical framework of supply chain risk man-
agement sound convincing. Parallel to the development of supply chain
management, which introduces a high degree of integration, cooperation
and coordination among supply chain partners, the company-specific
risk management systems have to keep up, and need to expand from
the traditional financial perspective into logistics — as well as focusing on
supply chain risks. No doubt, there are specific supply chain risks to be
addressed. However, implementing risk management that focuses on the
supply chain might end in a ‘prisoner’s dilemma’. Let us look at the most
commonly observed obstacles to implementing risk management on a
company level:

® Risk identification. Risks are collated in a risk map and subsequently
reported to top management. Hence, at middle management level or
in operating units of an organization, managers tend to hide risks by
simply denying their existence.

® Risk identification is not done through neutral eyes. External help is expensive,
so that risk identification is carried out internally, resulting in a different
perception of certain risks. For example, if carried out by accounting
staff, operational risks are either not understood or are considered more
severe compared to financial risks (zur Horst and Leisten, 2002).

® Required quantification lacks understanding. A basic requirement of sound
risk management is to quantify the potential loss or damage and to
estimate the probability of occurrence. If a process fails, the company
loses sales in the amount of the damaged lot size. What if a customer
deems this company as no longer reliable and holds back future
orders? Regarding the probabilities, estimating the failure rate seems
simple, but what about political risks?

Assuredly, any risk management system should be implemented under
the auspices of the company’s auditors. However, obstacles multiply with
a supply chain perspective:

® Admitting the risks. Drawing a supply chain risk map implies that any
risk with a potential impact on the complete chain needs to be disclosed
by its ‘owner’. You run into a problem here if there is a dominant
player along the chain, for example a manufacturer in the automobile
industry. A supplier or logistics provider cannot simply admit that
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there is a risk. On the contrary, there is a strong tendency towards risk
transfer from the manufacturer to the partner up and down the chain
(Kendall, 1998).

® PDutting effort into risk management. How much effort are companies
prepared to put into a concept that potentially is a risk in itself, ie the
risk of being blacklisted as a result of disclosing risks?

® Relying on the risk map. Bearing in mind the hidden risks as discussed
here, can each partner rely on the input of other partners, or does risk
controlling become mere ‘risk engineering’?

An option for avoiding these issues is to use a ‘bottom-up’ approach,
rather than the traditional ‘top-down’.

Bottom-up instead of top-down

Risk management must provide tangible benefits to managers, particularly
on an operational level. Coming back to our initial example of Ericsson,
simply insisting on an answer to the question of what ensures business
contingency is too broad an approach. Unfortunately, risk management
—in the traditional sense — is a “top-down” management tool imposed by
regulation and law. Trying the opposite way and going ‘bottom-up’ might
be part of a solution.

Admittedly it is far more cumbersome, as a bottom-up approach starts
with a process model of the supply chain. This is where the supply chain
operations reference (SCOR) model might be useful. Alternatively, many
companies already have quality managers in place and process charts
to hand, which include detailed descriptions that are amended by the
stochastic information (see Figure 11.7). Simulating the processes under
different, risk-oriented parameters and putting the know-how of security
managers into the simulation results in a robust picture of a risk map. The
focus is first of all operational: how well do our processes and those of the
supply chain work?

More strategic issues come in when looking at the materials flows and
the stock levels at the links and nodes of the supply chain. These links and
nodes can also be modelled as processes and subsequently simulated,
bearing in mind different performance and cost levels. By aggregating those
processes, a company — and then a supply chain — risk map emerges.

CONCLUSIONS

The concept of supply chain management brings additional risks to the
supply chain, which —in accordance with the objective of SCM of increasing
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the level of integration and coordination among the supply chain part-
ners — should be addressed jointly. Those risks include the endogenous
risks of a supply chain, such as operational and cooperation risks. A
supply chain risk portfolio is suggested to initiate the risk management
process along the supply chain, leading to a toolbox of risk-controlling
measures on a strategic and operational level.

This is the opportunity for risk management to expand from the financial
and corporate perspectives respectively into the field of logistics and
inter-organizational cooperation. However, easy as it sounds, problems
that have to be addressed include:

® the challenge of turning risk management from a mere statutory
obligation into a planning tool;

® theidentification of hidden risks and overcoming dominant players in
the supply chain;

® the quantification of probabilities and damage levels;

® the pursuance of a bottom-up approach for supply chain risk manage-
ment to avoid the overload of top management as in the case of a
top-down approach.

An elegant, but complex, task might be to simulate (parts of ) the supply
chain by means of stochastic modelling in order to support the risk
mapping and to evaluate the influence of variations in different risk
parameters.
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Despite the efforts needed, supply chain partners should develop a
sound understanding of how well the processes along their chain work
and what the key risk drivers in the structure are.
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Supply chain vulnerability,
risk and resilience

Helen Peck, Cranfield University

INTRODUCTION

Few areas of management interest have risen to prominence in recent
years as rapidly as supply chain vulnerability. In only a handful of years
the subject has been transformed from a truth that dare not speak its
name to one of the most fashionable disciplines of the decade. This
chapter looks first at the factors and events behind the rise of the field.
Next it tackles the thorny issues of supply chain definitions and dis-
sonance within supply chain management, before moving on to see how
they pan out when competing concepts of risk and risk management
come into play. How, when and why the different concepts from risk
management fit with some elements of the supply chains but not others
are explained, positioning each within a multi-level framework, based
on a simple exploded model of a supply chain. It provides a holistic
overview of supply chain vulnerability, and explains why supply chain
resilience is perhaps a more appropriate concept in this context. In
conclusion the chapter draws on earlier writings in open systems theory
to explain why supply chains should be viewed as open societal systems
as well as engineered processes.
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SUPPLY CHAIN VULNERABILITY: AN IDEA
WHOSE TIME HAD COME

At the dawn of the new century, industry and policy makers waited to see
whether efforts to contain the Y2K ‘millennium bug’ had been successful.
Happily for most organizations, the year 2000 arrived without a hitch. Y2K
made everyone aware of how IT-dependent our societies had become,
but its legacy was to leave managers sceptical about the need to spend
scarce time and resources warding off supply chain disruptions that
might never occur. In government the event was viewed differently.
Business continuity planning (BCP) had successfully averted an economic
meltdown.

The UK fared less well the following September when a small number
of protestors managed to blockade oil refineries, causing chaos at the
petrol pumps and serious economic disruption. The outbreak of foot-and-
mouth disease in the national livestock herd only months later sent
government searching for ways to improve the national resilience to all
manner of disruptive challenges. Few realize that it was these events —
together with BSE (mad cow disease) in the 1990s — and not terrorism that
prompted a major review of UK emergency planning doctrine and sowed
the seeds of the Civil Contingencies Act (2004). It was because these events
were so different from the ‘sudden onset’ emergencies — bombing accidents
or natural disasters — that national emergency planners had hitherto
focused upon that such a revision was deemed necessary. For a start,
these were not site-specific as a bombing might be. They had many sites
or none at all. Moreover, these crises tended to build slowly at first (often
almost unnoticed at a national level) and then escalate quickly, causing
enormous economic damage and social disquiet. In each instance it was
industry and government, not the emergency services, that found them-
selves in the unfamiliar role of first responders. These creeping crises were
remarkable in one other respect — they represented systemic supply chain
disruptions, hinting that there might be a dark side to the ever-increasing
efficiency of contemporary supply chains. Nevertheless, the whole no-
tion of supply chain vulnerability remained deeply unfashionable until
11 September 2001.

The international terrorist attacks on New York and Washington marked
the beginning of a change in attitude towards the whole notion of supply
chain vulnerability. In general terms the attacks put a supercharger
behind the business continuity industry, and all aspects of security
management. It is now widely recognized that the terrorist attacks did
not themselves cause any significant disruption to global supply chains or
even North American industry. But the reaction of the US authorities did.
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The closure of US borders and grounding of transatlantic flights caused
massive disruptions following an outpouring of press articles (mainly in
the United States) highlighting the terrorist threat and the frailty of inter-
national supply chains.

Post-9/11, new security measures were hurriedly introduced at US
borders, ports and airports, affecting inbound cargos to the United States.
The new measures — including the Container Security Initiative (CSI)
and Customs-Trade Partnership (C-TPAT) — employed principles and
approaches borrowed from the application of total quality management
in manufacturing supply chains. They demanded much more rigorous
and earlier electronic presentation of manifests, as well as documentation
and validation of security policies and procedures from the companies
involved. Compliant companies could then, it was suggested, become
approved ‘known shippers’, thereby ensuring speedier customs clearance.
Inevitably, the measures slowed down ‘abnormal’ shipments or those
coming in from non-approved shippers. Moreover, the programme required
all inbound shipments to the United States to be vetted at designated
approved overseas ports, thereby displacing much of the cost of compliance
and subsequent congestion to the ports and airports of departure. Around
the world, national or supranational customs authorities adopted similar
mindsets and soon tabled rafts of similar measures.

Meanwhile, back in the ‘business as usual’ world of corporate profit-
ability, the Enron Corporation, once held up as a model of best-practice
corporate risk management, wobbled and collapsed, taking international
auditors Arthur Andersen with it. Another North American giant,
WorldCom, quickly followed. In Europe, Dutch retailer Royal Ahold
and Italian dairy conglomerate Parmalat Finanziara did the same.

Financial markets, like supply chains, rely on confidence. In a bid to
protect shareholders — and ultimately the well-being of the financial
markets —regulators hurried to bring in their own more rigorous reporting
requirements. The international banking community had faced the same
stark realities only a few years earlier, when the unchecked activities of
‘rogue trader” Nick Leeson led to the collapse of London-based Barings
Bank, threatening irreparable damage to Singapore’s reputation as a
financial centre. These scandals highlighted the need for more diligent
corporate governance in general and the appetite for measures to monitor,
manage and control operational risk (ie internal threats to organizational
well-being) in particular. The Basel Accords in International Banking
(1998, 2004) and the introduction in the United States of the Sarbanes—
Oxley Act (2002) formalized the requirements.

Sarbanes—-Oxley (SOX), mentioned in the previous chapter, has been a
particularly potent force in raising the profile of all aspects of corporate
risk management. It focused minds more directly than ever before by
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making jail sentences a realistic possibility for negligent chief executives.
It did so by removing the opportunity to claim ignorance of wrongdoing
as a defence. SOX demanded disclosure of all potential risks to corporate
well-being, including those that might once have been considered beyond
the legal boundaries of the firm. Section 401 demands that organizations
declare all ‘material off-balance sheet transactions” including ‘contingent
obligations’ and ‘interests transferred to an unconsolidated entity’. These
clauses encompass some inter-organizational risk sharing and risk transfer
activities. For example, fixed-volume shipping service contracts are guar-
antee contracts; VMI and outsourcing agreements — sometimes used to
hedge risk and place retained assets off-balance sheet — must also be
declared. SOX also requires that providers of outsourced services (including
logistics service suppliers) must be able to demonstrate the existence of
appropriate internal process controls. Finally, it demands that considera-
tion be given to other possible externally induced disruptions. Externally
induced disruptions include disruptions to transport and communica-
tions. SOX was rolled out in successive waves, beginning with US quoted
companies, but later extending to their US-based suppliers, and then to
those in other countries in 2003.

All of the factors described so far have raised the profile of supply-chain-
related risk and vulnerabilities, and attitudes have changed dramatically
in just a handful of years. Being concerned with matters of supply chain
vulnerability has become the epitome of good corporate governance and
the socially responsible thing to do. Clearly, supply chain managers
should be part of those discussions, but it is also important to recognize
that managers from many disciplines now need to have a clear under-
standing of what supply chains are and how they fit in with their own
responsibilities and risk management concerns.

SUPPLY CHAIN RISK MANAGEMENT: A RECIPE
FOR CONFUSION

The term ‘supply chain’ lingers on despite the near-universal recognition
that supply chains are not simply linear processes. They are in fact complex
systems of interlocking networks. Beyond that, there is no commonly
agreed definition of ‘supply chain’. Several different definitions are
given within this book, and for the purpose of this chapter two are
included here. Both emerged in the late 1990s. Aitken (1998) proposed:
‘anetwork of connected and interdependent organizations, mutually and
co-operatively working together to control, manage and improve the
flow of material and information from suppliers to end users’. Shortly
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afterwards, Christopher (1998) adopted a value-based variation on the
theme, defining a supply chain as ‘the network of organisations that are
linked through upstream and downstream relationships in the different
processes and activities that produce value in the form of products and
services in the hands of the ultimate customer’.

Thus supply chains comprise flows of materials, goods and information
(including money), which pass within and between organizations, linked
by a range of tangible and intangible facilitators, including relationships,
processes, activities, and integrated information systems. They are also
linked by physical distribution networks, and the national/international
communications and transport infrastructures. In their totality, supply
chains link organizations, industries and economies.

Notwithstanding the different interpretations of what constitutes a
supply chain, understanding supply chain vulnerability is complicated
by two other distinct problems. The first is confusion over the scope of
supply chain management. The second (which deserves a volume in its
own right) is the nature of ‘risk’.

The confusion surrounding the scope of supply chain management is
well documented, notleast its ambivalent relationship with logistics (Larson
and Halldorsson, 2004). The term ‘supply chain management’ (SCM) first
appeared in the early 1980s when Oliver and Webber (1992) used it
to describe an amalgamation and relabelling of established functions —
notably ‘logistics’ (integrated transport, warehousing and distribution)
and manufacturing-based ‘operations management’ (elements of purchas-
ing, order and inventory management, production planning and control
as well as customer service). Though the title was new, many of the
fundamental assumptions, such as the sharing of information — to allow
the substitution of information for inventory — and systems integration
across organizational boundaries, had been around for decades (Forrester
1958, 1969; La Londe, 1984).

The SCM agenda has unquestionably broadened in recent times to
include aspects of marketing, new product development, order manage-
ment and payment (Cooper et al, 1997). According to Stock and Lambert
(2001), it had become ‘the integration of key business processes, from end
user through original suppliers that provides products, services and in-
formation that add value for customers’. Christopher (1998) adopts a
more relational value-adding perspective, when he describes SCM as ‘the
management of upstream and downstream relationships with suppliers
and customers to deliver superior customer value at less cost to the supply
chain as a whole’. However, closer examination shows that these and
other writers are actually conceptualizing SCM in several different ways,
eg as a management philosophy, the implementation of a management
philosophy, or a set of management processes (Mentzner et al, 2001). In
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short, SCM is used to describe at least two quite different concepts. One
is the functional scope of SCM, encompassing the tactical management of
those elements of logistics and the many other supply chain processes,
across functions and between businesses. The other is a philosophy
demanding strategic-level recognition of the need for coordination and
collaboration throughout the supply chain, which must be present across
three or more adjacent firms.

For the practitioner, academic arguments about the nature of supply
chains or scope of supply chain management are probably viewed as just
that — academic. In the real world, functional legacies and assumptions
remain and resurface regularly in writings on the subject. In much of that
literature, ‘risk’ is simply the commercial consequence of failure to imple-
ment functional best practice, be it in purchasing, materials management
or manufacturing process controls. However, if supply chain management
is indeed the interdisciplinary, inter-organizational, globe-spanning
concern it purports to be, then these characteristics should be recognized
and reflected in both our understanding of supply chain vulnerability
and our approaches to risk management.

Given that supply chains comprise many different elements, and supply
chain management embraces many different functions, it is perhaps
useful first to ask the question “What is it that is vulnerable, ie at risk?’ Is it
the performance of a process or specific activities, or the well-being of an
organization, a trading relationship or the wider networks as a whole? Or
is it the vulnerability of one or more of these to some external malevolent
force that should be the focus of our consideration? In fact, supply chain
vulnerability takes in all of these. What seems to muddy the water is when
concepts of risk and risk management come into the equation.

RISK: THE GREAT DIVIDE

The starting point for many discussions of risk is in classical decision theory
(Borge, 2001). Here risk is a measure of the possible upside and downside
of a single rational and quantifiable (financial) decision. In a seminal paper
on managerial perceptions of risk and risk taking, March and Shapira
(1987) define risk — from a decision theory perspective — as ‘variation in the
distribution of possible outcomes, their likelihoods and their subjective
values’. However, they go on to observe that this interpretation has been
under attack for many years, particularly by those studying financial
markets. The problem is that research has shown that it does not reflect
how managers see risk, nor does it reflect their behaviours or the social
norms that influence them (MacCrimmon and Wehrung, 1986; Shapira,
1986). Studies show that managers adopt and apply only selected elements
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of the total risk equation. They pay little attention to uncertainty surround-
ing positive outcomes, viewing risk in terms of dangers or hazards with
potentially negative outcomes. Moreover, it is the scale of the likely losses
associated with plausible outcomes, rather than the range of possible
outcomes, that focuses managerial minds. Underlying March and Shapira’s
(1987) observations about dissonance between how people are supposed
to behave and how they do behave is a wider debate on the nature of risk
that has been gathering momentum for over 20 years.

In 1983, scientists and engineers of the Royal Society in London pro-
duced a report that presented risk as ‘the probability that a particular
adverse event occurs during a stated period of time, or results from a
particular challenge. As a probability in the sense of statistical theory, risk
obeys all formal laws of combining probabilities’. The report reflected the
prevailing international orthodoxy of the time and was widely accepted
as a definitive document in the field. It made a clear distinction between
‘objective risk’, as determined by experts applying quantitative scientific
means, and ‘perceived risk’ — the imprecise and unreliable perceptions of
the laity. This ‘objective” position, combined with the Society’s definition
of ‘detriment’ as ‘the numerical measure of harm or loss associated with an
adverse event’, reflects the compound measure of risk widely encountered
within the engineering, health and safety literature.

In 1992, the Royal Society revisited the subject of risk, this time inviting
a group of social scientists — psychologists, anthropologists, sociologists,
geographers and economists — to add their expert opinions. Only the
economists supported the earlier stance of their colleagues from the physical
sciences. The other social scientists took an opposing position, arguing
that objective and perceived risk are in practice inseparable, particularly
where people are involved. They argued that risk is not a discrete or
objective phenomenon, but an interactive culturally determined one that
is inherently resistant to objective measurement. The essential problem is
that people modify their behaviour and thereby their likely exposure to
risk in response to subjective perceptions of that risk, subtly balancing
perceived costs and benefits. Writers such as Adams (1996), therefore,
contend that these unquantified or unquantifiable changes in exposure
invariably defeat all attempts to measure risk outside the casino, where
odds can be mechanically controlled. The outcome of the Royal Society’s
1992 study was discord within the Society and a descent into ‘uncertainty’
within the risk management discipline.

Risk and uncertainty are terms that in practice are often used inter-
changeably, but back in the 1920s Knight (1921) made a helpful distinction:
‘If you don’t know for sure what will happen, but you know the odds,
that’s risk and if you don’t even know the odds, that’s uncertainty.’
Uncertainty is, according to Knight, ‘the realm of judgement’. Nevertheless,
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as Adams (1996) points out, ‘Virtually all the formal treatments of risk and
uncertainty in game theory, operations research, economics and manage-
ment science require that the odds be known, that numbers be attachable
to the probabilities and magnitudes of possible outcomes’. In these
disciplines, risk management still strives to identify, quantify, control and
where possible eliminate specific narrowly defined risks. Similarly, most
of the tools, techniques and concepts used for identifying, evaluating and
estimating risk remain rooted in the thinking of scientific management.
Consequently they fail to consider that failures and accidents may be
emergent properties arising from the wider system as a whole (White,
1995). Even in enterprise risk management, it is clear to some that
risk management models have failed to keep pace with the realities of
our networked world. They have failed to account for operational inter-
dependencies between firms brought about by the trend to outsource
and the reality of supply chain networks, thereby underestimating the
range and severity of risks faced by a company (Starr, Newfrock and
Delurey, 2003).

Why this all matters from a practical supply chain risk management
perspective is that, if supply chains are seen only from a business process
engineering and control perspective, then a selective (downside only)
version of a variance-based view of risk sits quite well. However, if we
also accept that supply chains involve relationships that link organizations
sharing a common philosophy and purpose, then there is an equally
persuasive argument that supply chains should be viewed as open inter-
active societal systems. Organizations are, whether we like it or not,
socially constructed, managed and populated by people, imbued with
all the fallibility of human nature and its good common sense. Moreover,
if we also accept that these may be global supply chains, then those
culturally determined perceptions of risk could vary greatly from one
country to another. Along the way the forces of nature can easily demon-
strate just how far removed from the controlled environment of the
casino this all might be.

SUPPLY CHAIN RESILIENCE: A HOLISTIC VIEW

Mindful of the need for more holistic approaches to risk management,
this section looks not only at risks in terms of specific vulnerabilities and
hazards, but at what that means for the resilience of the supply chain as
an integrated system. In this context, the term ‘resilience’ refers to the
ability of the system to return to its original (or desired) state after being
disturbed. However, keeping our feet in the real world, it is important
to remember that no one person manages a whole supply chain. Many
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Figure 12.1 A supply chain as an interactive system

people are responsible for the management of activities, functions, pro-
cesses or other aspects of these complex dynamic networks. Each will be
viewing supply chain risk through the lens of his or her own performance
measures. The upshot is that, in practice, supply chain risk management
is likely to be a patchwork of sometimes complementary, but often
conflicting or competing, efforts. Figure 12.1 shows a supply chain broken
down into its component parts, hopefully without losing the sense of
dynamic interaction. Looking at supply chains in this way enables the
inclusion of many different functional and hierarchical perspectives and
their respective interpretations of risk, as well as an opportunity to position
some of the management tools and techniques currently available.

Process engineering and inventory management

Level 1 in Figure 12.1 concentrates on a process engineering or inventory
management perspective. It focuses on what is being carried — work and
information flows — and process design within and between organiza-
tions. This perspective underlies lean operations and the ‘end-to-end’
perspective required for the ‘agile” supply chain, where reliable, responsive
processes and inventory management concerns remain central themes.
Risk management is largely about improved visibility (of demand and
inventory), velocity (to reduce the likelihood of obsolescence and optimize
asset utilization) and control. If processes are tightly monitored and
controlled, then non-conformance to plan can be quickly detected. Risk
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reduction tools are often borrowed from total quality management. Related
process improvement and control methodologies such as Six Sigma are
also favoured by some, as are automated event management systems,
which readily alert managers to deviations from plan and minimize
human intervention.

In the ideal world of scientific management, mastery of process control
methodologies would facilitate the identification, management and
elimination of risk. Unfortunately, we do not live in an ideal world, so
Levels 2, 3 and 4 of the model bring in a host of other factors that regularly
intervene.

Assets and infrastructure dependencies

Level 2 considers the fixed and mobile assets used to source, produce or
carry the goods and information flows addressed at Level 1. When viewed
at this level, nodes in the networks may be farms, factories, distribution
centres, commercial retail outlets, or public service delivery points such
as schools or hospitals. Alternatively, they may be facilities housing IT
servers and call centres. Links in the network are the transport and com-
munications infrastructure, ie roads, railways, flight paths and sea lanes,
pipelines and grids, plus mobile assets — boat, trains, trucks and planes.
The transport and communications networks have their own nodes too
— ports, airports, satellites etc.

Well-known asset-based approaches to risk management, developed
in insurance, are appropriate and commonly used in this context. They
tend to define risk as the probability of a given event multiplied by the
severity (negative impact) should it occur. They draw on plentiful historical
data to provide some indication of the likelihood of fire, flood and many
other eventualities affecting the insured asset. In a wider vein it is helpful
to explore the impact on operations of the loss of links or nodes in the
production/distribution and infrastructure networks, through network
modelling.

Mitigating the impacts of potential disruptions to nodes and links is
where business continuity planning (BCP) has a place. As a discipline, BCP
is gradually moving beyond asset-based approaches to risk management,
to a wider remit of maintaining ‘mission critical activities’. In practice,
though, efforts are still first and foremost concerned with safeguarding
against the loss of IT systems, or loss of a particular facility, whether that
be due to accident, attack or natural disasters. However, more often than
not, disruptions at this level are not the result of catastrophic failures
caused by the phenomena that have exercised generations of actuaries.
The disruptions are just as likely to be the results of poorly managed IT
upgrades or physical network reconfigurations (Peck et al, 2003). Planned
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site closures, relocations or indiscriminate outsourcing of activities are
often to blame. Nevertheless, it is worth noting that cross-sector surveys
undertaken in recent years suggest that loss of key skills is actually a more
frequent problem than either loss of site or loss of IT systems (Peck and
Juttner, 2002).

Level 2 is the territory of unglamorous ‘trucks and sheds’ logistics — an
early candidate for outsourcing in most manufacturing and retail organ-
izations. Within Europe, manufacturing has migrated eastwards. Globally,
it has headed for China, which means that for much of the world
the transport element of supply chain management and the associated
resource requirements are increasing. HGV driver shortages are a familiar
problem to companies in the UK, while shortages of shipping capacity
from the Far East at certain times of the year have been causing problems
for some retailers in Western Europe.

In terms of monitoring mobile assets, we see radio frequency identifica-
tion (RFID) used in consignment tracking systems. Of course, technological
solutions need appropriately trained people, though this simple fact is
often overlooked. RFID was used to some extent during the 2003 invasion
of Iraq — but nobody informed front-line troops, who had no idea what
the tags were or what should be done with them when they reached their
destination. As a result, many were simply unclipped and thrown into
buckets. The people part of the equation was also overlooked in the
C-TPAT and CSI anti-terrorism initiatives. Automated solutions seemed
to offer a way forward, but insufficient customs personnel were available
to undertake the necessary validation checks to admit those applying to
be ‘known shippers’ on to the programme. Thus the measures are
regarded by many as increasing the difficulties faced by organizations
already struggling to keep pace with a dramatic increase in volumes of
global shipments.

Organizations and inter-organizational networks

Level 3 looks at supply chain risk at the strategic level of organizations and
the inter-organizational network. These are the organizations that own or
manage the assets and infrastructure that make or carry the goods and
information flows. At this level, risk is likely to be perceived as the financial
consequences of an event or decision for an organization — particularly its
impact on budget or shareholders. This is where strategic management
concerns and corporate governance requirements really kick in. It is also
where conflicts of interest in risk management become most evident.
From a purely supply chain management perspective, risk at this level
is the downside financial consequences of a specific event. The loss of a
sole supplier or customer is the most obvious danger here. The trading
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relationships that link organizations and power dependencies between
them should also be watched carefully. Low margins are likely to encourage
consolidation within the industry, changing power balances and revers-
ing dependencies. They also herald network reconfigurations and the
associated disruptions described at Level 2. Partnering, dual sourcing and
outsourcing are likely to be put forward as risk management solutions,
backed up by contractual obligations. However, anecdotal evidence
abounds to suggest that in times of shortage contractual guarantees
become unreliable, with suppliers diverting scarce resources to their
largest customers, regardless of contractual requirements. Indeed software
is now available that allows companies to divert supplies automatically to
service their most valuable accounts.

Best-practice strategic management and corporate governance tend to
see things a little differently. Here risk retains the upside as well as the
downside connotations of decision theory. Strategic management is likely
to encourage ‘big bets’ to maintain competitive advantage. High-risk
big bets are likely to be offset by a requirement for lower risk taking in
non-core activities. This line of logic encourages strategists and corporate
risk managers (few of whom have operational supply chain management
experience) to attempt to transfer risks associated with non-core activities
off-balance sheet to suppliers. One pitfall associated with this reasoning
is that the definition of what is, and is not, a core capability may be too
narrowly drawn, with key elements of supply chain management falling
by the wayside. Outsourcing and contractual means are nevertheless
seen as legitimate methods employed to reduce exposure to financial
risk. The option is even more tempting if short-term cost saving can be
realized. However, when liability for risk management is transferred in
this way, the operational consequences of failure remain.

Theindustrial relations battle between the Swiss-based, North American-
owned airline catering company Gate Gourmet and its UK workforce in
the summer of 2005 illustrated the point. The Gate Gourmet dispute was a
landmark case in that it marked the return of secondary industrial action,
not seen in the UK for decades. It also illustrates why supply chains should
also be viewed as interactive social systems. Gate Gourmet was sole sup-
plier of in-flight catering services to British Airways (BA). The staff had
been BA workers until a cost reduction programme prompted the airline
to outsource the activity. The move had been financially beneficial to BA,
which, in a competitive environment, had continued to pursue further
cost reductions through its supply chain. A dispute involving catering
staff did not, on the face of it, represent a significant threat to BA, as the
airline could operate its core business without in-flight meals. However,
when around 670 BA ground staff — many with family ties to sacked catering
workers — decided to walk out in sympathy, the consequences for BA
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were unavoidable. The four-day strike halted BA flights out of Heathrow,
costing an estimated £40 million in cancelled flights, and additional costs
of food and accommodation for 70,000 stranded passengers.

The macro environment

The fourth and final level of analysis is the macro environment, within
which the assets and infrastructure are positioned and organizations do
business. The PEST (political, economic, social and technological) analysis
of environmental changes, used in strategic management, is useful here.
Sometimes environmental and legal/regulatory changes are included in
the basic analysis or given separate treatment. Socio-political factors — such
as action by pressure groups (eg environmentalists or fuel protestors) or
supposedly unrelated industrial disputes — should be picked up by routine
‘horizon scanning’ using specialist or general media sources, allowing
measures to be put in place to mitigate the impact. Geo-political factors
(eg war) should not come as a surprise, but the extent to which they can
influence demand for all manner of goods and services should not be
underestimated. The 2003 invasion of Iraq coincided with a drop in business
confidence, leading to a drop in advertising and a marked reduction in
demand for high-quality paper — with the reverse impact on oil prices.

Far from our controlled casino environment, there are also the forces of
nature — metrological, geological and pathological — to contend with. Most
are likely to be far beyond the control of supply chain managers, so risk
avoidance and contingency planning are appropriate courses of action.
However, one category of pathogens — ie contaminants and diseases — is
worth particular attention here. Whether it is BSE, foot-and-mouth, avian
flu, or the computer viruses that mimic them, what makes pathological
factors so dangerous is that they are mobile. They have the ability to hitch
aride with the flows of goods and information that supply chain managers
speed around the globe. Once inside the system, they have the potential to
bring it down from within. The creeping crises referred to at the beginning
of this chapter are all Level 4 disruptions — but it would be wrong to regard
them only as external threats to the supply chain. Their potency as dis-
ruptive challenges is a reflection of our interconnected, interdependent
societies and the efficiency of our supply chains.

SUPPLY CHAINS AND WICKED PROBLEMS

Having run through the levels of the model, examining the perspectives
and risk management methods prevalent at each, it is important to reiter-
ate the fact that managers at every level see risk first and foremost through
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the lens of their own performance measures. The snag here is that efforts
to optimize performance (and thereby reduce risk) in one dimension will
often have unexpected and undesirable consequences for others. While
this notion may sit uncomfortably with objective approaches to risk
management and prevailing wisdom in supply chain management, it
comes as no surprise to some complex systems thinkers. That is because
supply chain risk is technically a “‘wicked problem’.

The term was coined in the early 1970s by Rittel and Webber (1973),
whose paper on ‘Dilemmas in a general theory of planning’ is not an
obvious source of enlightenment for those charged with the management
of supply chain risk. Nevertheless, their contribution was to produce a
lucid explanation of why societal problems are inherently different from
the problems that scientists and some engineers tackle. Scientists and
engineers tend to deal with discrete, identifiable problems, where the
desired outcome is known, providing clarity of mission and an easily
recognizable desired end state. But Rittel and Webber argued that the
assumption of discrete problems did not reflect the reality of societal
dilemmas - including most public policy issues. These are complex ‘wicked
problems’. Societal problems invariably encompass the interests of multiple
stakeholders who rarely share a single definitive common goal. The
absence of a definitive common interest means that the clarity of mission
is also absent, and there is unlikely to be a definitive universal solution.
Personal interests and value sets invariably come into play. Moreover,
once implemented, any solution will probably generate consequences
elsewhere in the system, often over an extended period of time. The term
‘wicked’ is not used in the sense that something is ethically deplorable,
but in the sense that it is vicious, displaying the characteristics of a vicious
circle. Moreover, attempts to solve wicked problems are quite likely to
result in malignant side-effects.

It is clear that some threats to supply chains (eg Y2K) do fall into the
discrete problem category, but there are many other problems facing
managers of supply chain risk that do not — including creeping crises and
counter-terrorism. Given the nature of wicked problems, searching for a
one-time definitive optimal solution is not the way forward. Instead Rittel
and Webber (1973) observed it is better to ask the right questions about
the consequences of actions, within the context of multiple frameworks,
recognizing social processes as the links tying open systems into larger
interconnected networks of systems. This chapter concurs with that ad-
vice, and has put forward just such a framework, addressing supply chain
vulnerability at many levels and risk from multiple perspectives — but all
within the context of an integrated supply chain system.

Engineering perspectives do have a well-deserved place in that frame-
work, as does lean thinking and least-cost efficiency, but the notion that



206 Global logistics

everyone can minimize risk (however that is construed) and optimize
performance simultaneously is far from realistic. Compromises do have
to be made. Resilience requires redundancy or slack in terms of time,
capacity and capability within and preferably throughout the system,
which means that suboptimal efficiency for someone is inevitable. In the
ideal world of collaborative supply chain management, all parties should
be willing and able to share the risks — benefits and cost burdens — for the
greater good of all. In practice, human nature and short-term financial
pressures give a distinct possibility that, instead of everyone carrying
slack, no one will carry it. All will be hoping that just over their network
horizon someone else will be doing the right thing or that market forces
can be relied upon to ensure that resources will always be there, ready
and waiting, just in case they are needed. They might be but, in an
emergency, would you be willing to bet on it?
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INTRODUCTION

Data, information and knowledge are critical assets to the performance of
logistics and supply chain management (SCM), because they provide the
basis upon which management can plan logistics operations, organize
logistics and supply chain (SC) processes, coordinate and communicate
with business partners, conduct functional logistics activities, and perform
managerial control of the physical flow of goods, information exchange
and sharing among SC partners.

Information systems (IS) are the effective and efficient means to manage
those critical assets, and to provide sustainable competitive advantages.
As far as SCM is concerned, information technology (IT) consists of
telecommunications, networking and data processing technologies — and
is narrowly regarded here as the technological tools used to develop IS,
capture or collect data, perform data analysis for generating meaningful
information, and exchange and share this information with SC partners.
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IT is clearly an important enabler for the achievement of SCM effectiveness
and efficiency (Bowersox, Closs and Cooper, 2007; Simchi-Levi, Kaminsky
and Simchi-Levi, 2003).

In this chapter, we explore the functionality of IS/IT in SCM and discuss
its evolution and adoption.

FUNCTIONALITY OF IS/IT IN SCM

Efficiency-oriented IS/IT

From an information management perspective, IS/IT is conventionally
utilized in the application of efficiency-oriented SCM to increase pro-
ductivity and reduce operational costs. Specifically, it is used to:

® capture and collect data on each product and service in a specific
logistics activity, such as purchasing, to provide accurate, reliable and
real-time raw facts;

® store collected data in a specific IS in predetermined categories and
formats, such as a customer database management system;

® analyse stored data to generate meaningful information for manage-
ment decision making in response to SCM events, and to evaluate
SCM performance in cost reduction and productivity enhancement;

® collaborate and communicate with SC partners, in order to reduce
information time-lag and misunderstandings, and to make the data
resources available and visible to all SC partners;

® standardize logistics operations and data retrieval procedures, and
develop generalized and rigorous information management policies,
regulations and control measures; and

® apply transaction cost theory to SCM to gain economies of scale and
implement low-cost strategies.

Effectiveness-oriented IS/IT

Today, IS/IT is widely applied in the area of effectiveness-oriented SCM
to enhance competitive advantage, add value and globalize operations.
In particular, IS/IT is deployed to:

® enhance core competence and positioning of a focal SC organization
through designing and controlling the sharing and flow of information;

® re-engineer SC operations and eliminate duplicated facilities or activ-
ities, for example vendor managed inventory (VMI) instead of physical
warehouses;
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® manage marketing, customer, product and service knowledge or
expertise developed (accumulated) in SCM, and share this with sup-
pliers and partners, for example collaborative planning, forecasting
and replenishment (CPFR);

® manage partner and customer relationships through resource-based
and relational views, to stabilize SC structure and enhance relations
with adjacent upstream and downstream partners; and

® deploy SC resources and capabilities to compete with other SCs at
worldwide level, and through international sourcing and offshore
manufacturing.

There are two main driving forces for organizations to invest in IS/IT,
develop technological advantages in SCM and push the development of
IS/IT applications: changes in the business environment and technological
advancement. Changes in the business environment demand growing
capacity for data and information management in SCM, thus continuously
pulling organizational IS/IT investment. Technological evolution supplies
the tools and systems to facilitate and satisfy the demands of data and infor-
mation processing and transmission, and delivers innovative technology
such as wireless technology and radio frequency identification (RFID).

IS/IT development for SCM

The development and application of IS/IT in SCM can be divided into
four main levels:

1. IS/IT in logistics functional areas — transaction support system. Here,
IS/IT is typically used for applications such as bar coding technology
in point-of-sale (POS) systems, order process and inventory manage-
ment, warehouse management systems (WMS), transportation man-
agement systems (TMS) etc.

2. IS/IT for controlling information flows in integrated logistics oper-
ations across functional areas in an organization — intranet system,
such as enterprise resources planning (ERP), groupware system and
distribution requirement planning (DRP).

3. IS/IT used for information exchange and sharing between organiza-
tions — extranet system. The system is a structured and standard com-
munication system, used to exchange logistics information among SC
partners in certain transactions, such as ordering and trading informa-
tion. Two of the most widely adopted extranet systems are electronic
data interchange (EDI) and CPFR.

4. SCM system, or inter-organizational information system (IOS) — internet
or network system for SC partners to exchange information, coordinate
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SC and logistics activities. Compared with an extranet system, an
internet system is much more flexible and powerful in information
distribution and conducting logistics transactions. Typical applications
are electronic banking, electronic portal, electronic procurement and
customer relationship management (CRM).

The difference between intranets, extranets and internets lies in who is
allowed to access and use them. An intranet is intended only for internal
members of an organization; an extranet is used by those who perform
predefined logistics activities and transactions between two or more
organizations. Internet systems allow anyone to access and use the system
functions available and facilitate SCM information sharing.

Level 1: Transaction support IS/IT

At this level, IS/IT is mainly used as an efficient tool for supporting
logistics operations, and the main concerns are whether IS/IT can provide
reliable, accurate and real-time operation data and information to support
core logistics activities. From an IS perspective, a database management
system is the core technique. From an IT perspective, bar coding and
scanning is the core technology to capture real-time sales data and
convert it into information through POS, and then to produce receipts
for customers — and to track stock-keeping units to provide accurate
inventory status information and facilitate inventory replenishment.
WMS help to maximize the turnover of warehouse space, utilization of
equipment and productivity of labour, and to minimize the movement
of goods, store time, and the lead time in responding to shipment and
distribution scheduling.

Through data and information processing, TMS provides transportation
planning, freight payment auditing, carrier selection and performance
monitoring. It also performs administrative tasks, reviewing transportation
bills and management—carrier relationships. Together, these transaction
support systems support SCM to execute low-cost strategies and provide
better customer services. However, they provide regional-optimal solu-
tions in processing logistics data and information, they are often not
integrated with other IS in an organization and may not be aligned with
overall organizational objectives, and may be incompatible with SC
partners’ IS/IT when information exchange is required.
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Level 2: Integrated organizational IS/IT

Integrated organizational IS/IT provides intranet systems that facilitate
data, information and communication within an organization, among
widely dispersed logistics departments and locations. For example, an
intranet system is used to share order processing, inventory and shipping
status, and customer credit and accounting information within a firm. The
characteristics of intranet systems are that they standardize organization-
wide data and information structure and format, integrate isolated trans-
actional support systems and allow data and information sharing.

ERP is the most widely deployed intranet system. It integrates logistics
transaction modules with common, standard and consistent databases or
data warehouses — and provides multiple interfaces to logistics functional
users. It digitalizes logistics operational procedures, regulations, organ-
izational policies and industrial standards into an integrated system, and
also contains some advanced managerial support functions such as data
mining, decision support and executive report functions. Essentially, ERP
uses the local area network and client-server technologies to implement
an organization-wide information and communication framework, and
to integrate functional logistics IS such as WMS and POS.

Level 3: Information sharing and exchange IS/IT

Extranet system is designed to control and coordinate the flow of logistics
data and information for sharing with SC partners. The system creates
an effective and formal communication channel between the SC focal
organization and its upstream suppliers and downstream customers, and
the information flow is structured in standard business documents with
standard formats. With a resource-based view, organizations in an SC
become more interdependent when one organization accesses information
owned by other organizations and when uncertainty affects the supply of
resources. When the business environment changes and shifts power
downstream in the SC, those organizations with richer information about
markets and customers gain an advantage over other SC partners.

EDI is the most widely deployed extranet system for inter-firm infor-
mation exchange. LaLonde and Cooper (1989) have addressed EDI as one
of the most important changes to affect SCM, and ‘it is the glue that
binds long-term relationship, and plays an important coordinating role in
managing the interfaces between firms as business process go beyond the
boundaries of the firm” (Mentzer, 2001). The main benefits of using EDI
are: upstream SC partners can access timely and accurate information
from markets and customers, and incorporate this into planning and
scheduling; downstream SC partners can provide better customer services,
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responding to market changes and customer demands; all SC partners
can reduce paperwork and enjoy quality communication. Other benefits
derived from deployment of EDI are increased productivity, cost saving,
accurate billing, and improved tracking and expenditure.

CPFRis also an extranet system developed for sharing logistics manage-
ment processes with suppliers, and it enhances VMI and continuous
replenishment by incorporating joint forecasting. SC partners exchange
information related to past sales trends and scheduled promotions, fore-
cast future market development and customer behaviour, and even share
opinions and suggestions. The system contributes to SC partners by
focusing on their core business values and benefiting from each other.
Like EDI, CPFER can also improve SC efficiency, increase sales and timely
responsiveness to markets and customers, and reduce fixed assets invest-
ment and inventory costs.

Level 4: Internet-based SCM systems

The internet is becoming the most useful business communication and
information exchange system. It will eventually replace EDI because all
information flows performed by EDI can be carried out through the inter-
net, with low access costs and consistent transfer standards. Furthermore,
it can synchronize information from all SC participants — including
worldwide customers. Perhaps the most outstanding feature of the
internet is that it changes information exchange from one-to-one to one-
to-many and many-to-many. Then traditional business partnerships can
be changed into an SC organization with many alternative SC partners
simultaneously, the stability and trust of conventional SC relationships
become unstable, and the development of virtual relationships challenges
all existing theories and empirical findings.

Organizations increasingly use advanced IS/IT for manipulating
information flows in SCM. However, current IS/IT may not reflect real
organizational needs for timely information control, information quality
and visibility, reduced information costs, and excellent service. The roles
of IS/IT in SCM have changed dramatically in the past few decades —and
will continue to change with IT advancement in the future. This raises a
series of strategic issues.

STRATEGIC ISSUES OF IS/IT IN SCM

SCM and IS/IT address information flow from different perspectives.
SCM focuses on developing tightly integrated relationships with sup-
pliers and customers; IS/IT focuses on the technology for developing a
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comprehensive system or sophisticated platform, often regardless of
context. Users, organizations and IS managers are often overwhelmed by
media hype and are unsure how —if at all - to migrate from their existing
SCM real processes to digitalized or virtual SCM operations. We discuss
this movement from the perspective of three stakeholders — SC users, SC
focal organization and IS/IT managers.

Users’ perspective

Users are the SCM operators, who are concerned about the processes,
relationships with SC partners and the costs of using IS/IT for daily
operations. Some strategic issues are:

Does IS/IT fit organizational SCM strategies and core competence?

Is IS/IT adoption compatible with current philosophies and practices?
What changes in business process and SC structure will take place?
How will existing suppliers and relationships be affected by the new
IS/IT?

® What costs will be incurred during and after IS/IT adoption?

Just-in-time manufacturing and efficient consumer response in retailing
have brought significant changes to SC practices. SCM attempts to achieve
cycle time reduction and faster inventory turnover by establishing tight
linkages with suppliers — and to move from a pure efficiency orientation
to greater coordination and integration of business processes in functional
areas, including product design and development, market research, pro-
duction planning etc. A high level of trust and extensive information
sharing are required for successful implementation of these initiatives.
But a focus on individual transactions and price reductions achieved by
using IS/IT may be inconsistent with the SC philosophies of trust and
long-term relationships, so IS/IT may jeopardize an organization’s existing
relationships with its long-term suppliers. Since the adoption of new
IS/IT takes significant effort and time, organizations should check that
there is alignment with current SCM strategies. A worst-case scenario is
that the introduction of IS/IT is inconsistent and creates confusion among
suppliers. Change management, both internal and external, is critical as
there are many instances of good IS/IT not producing the desired results
due to faulty implementation. For example, Nike had a major problem
with production/distribution after introducing an advanced production
planning system. They found later that their problem was not the software,
but the quality of data input to the system.
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Focal organization perspective

Some strategic issues faced by the SC focal organization are:

® Shall we build our own IS/IT or jointly develop IS/IT with SC partners?

® What strategic approach shall we take to developing IS/IT for all SC
partners?

® How does the proposed IS/IT impact on our current SC operations?

® What will happen to existing long-term and arm’s-length relationships
with key customers?

® Will the adoption of IS/IT consolidate our leading SC position and
enhance the competitiveness of our products?

A critical SCM decision is how to develop and introduce IS/IT, and still
maintain trustworthy, long-term relationships with key SC partners.
While long-term relationships and contracts provide stability, they reduce
the flexibility of exploring alternative markets, the possibility of faster
growth, or increasing profits in some markets. The focal organization
needs clear objectives and strategic planning, collaboration with other
SC partners to share the risks and benefits, and a careful analysis of the
impacts of new IS/IT.

IS/IT managers’ perspective

Some strategic issues confronting IS/IT managers are:

® How do we migrate from dyadic EDI platforms to the advanced SCM
systems?

® How do we integrate our ERP or other functional systems with SCM
systems?

® What internal and external IT infrastructure has to be developed with
our suppliers/users?

® What are the system and data compatibility issues in interacting with
non-standardized systems?

Naturally, IS/IT managers pay more attention than others to technological
issues in the development of new IS/IT, because there are usually internal
legacy systems that work with EDI middleware to communicate with
their trading partners. EDI provides a standardized data format for two
computers to communicate automatically without any manual interven-
tion. This brings a high level of transaction efficiency, but it is not very
useful for communication of unstructured information, or for evaluation
and negotiation processes. Migration to new IS/IT may require interacting
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with different web applications and non-standardized data formats that
may create problems with organizational intranet systems. For example,
getting demand forecast information from multiple customers and incorp-
orating it into intranet systems would require visiting customers” websites
individually, retrieving information, checking their data formats and
re-entering them in internal systems. This may be a step backward in
technology for retailers unless interfaces are developed to retrieve infor-
mation automatically from websites and store it in intranet systems.

An integrated SCM system that links all the SC partners may be the
ultimate solution for IS/IT managers. While communication incom-
patibilities are relatively easy to overcome through XML and related
technologies, data incompatibilities are harder to handle. Unless there is
a significant benefit in moving from existing EDI-based systems to an SCM
system, IS/IT managers will be reluctant to migrate.

IS/IT ADOPTION FOR SCM

The strategic importance of IS/IT in SCM means that its introduction needs
careful planning with SC partners to guarantee successful implement-
ation. Four theories — resource-based view, relational views, transaction cost
theory, resource dependence theory — provide theoretical foundations
for IS/IT adoption in SCM. Here, adoption is defined as the development
of the “first’ successful IS/IT using a new information-process technology
in organizational processes or products.

Resource-based view and transaction cost theory

An organization is a bundle of assets (resources) and capabilities, and the
firm’s competitive advantage is derived from the possession of unique
strategic resources and capabilities. These resources are: value, rareness,
imperfect imitability and unsubstitutability (Barney, 1991, Wernerfelt,
1984). In this vein, IS/IT adoption is a strategic investment in the organ-
ization’s capability of utilizing information resources — and leverages the
value of information to increase the firm’s competitive advantages. Studies
show that IT is deployed to develop organizational IS, to manipulate
organizational information and for operational effectiveness (Mata, Fuerst
and Barney, 1995; Santhanam and Hartono, 2003).

Transaction cost theory mainly focuses on the market governance
structures of supplying relationships (Williamson, 1985, 1991). The core
concept is that in a perfect market, a firm will optimize its supply of
materials from specialized suppliers (or make its own). Firms engage in
repeated and contract-based transactions with suppliers. In cases where
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the resources or products are highly supplier specific, time specific,
and complex in nature, this is an appropriate approach. The transaction
costs of managing the relationships and interactions with the suppliers —
including searching, negotiating and monitoring execution of the trans-
actions — are high. By reducing the transaction costs, IS/IT — especially
SCM systems — allows a high level of coordination and increases the value
of coordinated resources through economies of scale, vertical integration
or virtual hierarchies (Clemons and Row, 1991; Johnston and Lawrence,
1988; Holland, 1995).

The resource-based view and transaction cost theory provide a sound
foundation for SCM systems. According to these theories, adoption and
diffusion of IS/IT can optimize a firm’s internal and arm’s-length market
resources, and integrate vertical business operations with the firm’s
suppliers at lower transaction costs and higher efficiency. However, the
theories focus on organizational resource utilization rather than inter-
organizational relations (IOR), and more on inter-firm coordination rather
than SC partners’ cooperation and resource sharing. Thus, vertical inte-
gration or a virtual hierarchy is a focal-firm-specific, economic-oriented
and contract-based relationship; and the relationship may suffer from
long-term instability when economic and market mechanisms change
(Dyer, 1997; Premkumar and Ramamurthy, 1995).

Relational view and resource dependence theory

A relational view offers a theoretical understanding of the sources of
interorganizational competitive advantage from interorganizational
alliances — SC partnerships or IOR (Dyer and Singh, 1998; Oliver, 1990).
The relational view asserts that SC competitive advantage comes from: 1)
the relation-specific assets of IOR; 2) substantial knowledge exchange
routines, joint learning and partner-specific absorptive capabilities; 3)
the synergistic effect of complementary and distinctive resources and
capabilities among SC partners; and 4) the ability to employ informal
self-enforcement relationship governance mechanisms (Dyer and Singh,
1998; Kanter, 1994; Zhara and George, 2002).

In line with social exchange theory authors (Benson, 1975; Blau, 1964;
Emerson, 1962), Pfeffer and Salancik (1978) postulated a resource depend-
ence theory, where resource dependence is based on an organization’s
ability to 1) control resources needed by other firms and 2) reduce their
dependence on others for resources. That is, an organization must gain
control over resources that are critical to its operations, and must reduce
the uncertainty in acquisition of these resources.

Much research on resource dependence has been conducted (Gaski
and Nevin, 1985; Oliver, 1990; Provan and Skinner, 1989). Organizational
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power — a firm’s capacity to control, the actual act of control, and the
impact of an organization’s perception of dependence on its partners —
has been intensively studied to reveal its influence on IOR. In addition,
analysis of four dimensions — goal compatibility, domain consensus,
evaluation of accomplishment, and norms of exchange — has made
significant contributions to understanding the environmental influence
of IOR. It has been found that a favourable transaction climate results in
more cooperation and better information flows and decision making
(Reve and Stern, 1986; Williamson, 1975).

Compared with the resource-based view and transaction cost theory,
the relational view and resource dependence theory pay much attention
to external resources and collaboration. The relational view focuses on a
fair investment of relation-specific assets, and on the development and
governance of routines for collaboration; resource dependence theory
concentrates on asymmetric resource distribution in social and political
settings, and how a powerful organization can employ the dependency
of others to accomplish its objectives. Therefore, the relational view is
trust-based, and resource dependence theory is power-based.

Using power, position and role differences, a focal organization in SC
may exercise its coercive influence to control scarce and strategic resources,
such as privileged information, knowledge and expertise, technology
competence etc. The organization may force its dependent SC partners
to adopt innovative IS/IT, such as SCM systems, that serve mainly its own
interests (Pfeffer and Salancik, 1978). Evidence of coercive isomorphism
has been found in EDI adoption cases (Hart and Saunders, 1997; Webster,
1995). Wal-Mart is a typical example of resource dependence theory, in
the way it mandates its top 100 suppliers to use RFID labels. Suppliers
who cannot satisfy this mandatory requirement endanger their business
transactions and relations with Wal-Mart.

Strategic framework of IS/IT adoption in SCM

Based on these theoretical foundations for IS/IT adoption, we have
developed a strategic framework (Figure 13.1) to specify strategies for
IS/IT adoption.

Within the framework, the horizontal dimension — technology orien-
tation — refers to organizational and inter-organizational technology
capabilities, and the ability to develop products, services and operation
processes that contribute to SC competitiveness. Facing an innovative
IS/IT, the focal SC organization has two broad options: proactive and
reactive. With a proactive approach an organization holds a positive
attitude towards IS/IT, is motivated by IS/IT adoption opportunities,
devotes resources to understanding and evaluating them, and is willing
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Figure 13.1 Strategic framerork of IS/IT adoption in SCM context

to initiate IS/IT adoption. On the other hand, with a reactive approach an
organization shows less interest in new IS/IT, holds back from the system
or technology, carefully investigates the implications and impacts of a
new system or technology, does tentative trials of IS/IT, closely monitors
trends in IS/IT among SC partners and industries, and controls the timing
of IS/IT adoption.

Vertical dimension-supply chain interdependence refers to IOR in
an SC context, and it reflects the relational view of mutual influence,
exchange, interactions, knowledge and information sharing, coordination,
cooperation and integration (Dyer and Singh, 1998; Hart and Estrin, 1991;
Oliver, 1990). Interdependence has two positions. One is independent,
suggesting that an organization has a powerful position in an SC
network, more decision-making discretion and a strong influence on other
SC partners, the firm’s resources and operations are independent of its SC
partners, and SC partners are heavily dependent on the organization.
The other is dependent, suggesting that an organization in an SC network
has limited resources, influence, ability to change SC structure and process,
decision making, and bargaining for privileged information and favourable
treatment. And there are potential substitute firms in the marketplace,
competing to join the SC network with the dominant firm and replace
dependent organizations.
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The framework shows that there are four strategies for focal organiza-
tions to adopt.

First-move strategy

This is an aggressive and self-motivated strategy driven by intrinsic
organizational demand for advancement, privilege and advantages over
SC partners. A firm using this strategy clearly recognizes the benefits of
IS/IT and initiates changes for the firm and SC as a whole. Through adopt-
ing IS/IT, the firm can further consolidate its SC position and enhance its
influence. However, this strategy is expensive, and needs high technology
competence and resources; it also presents a higher risk and lower meas-
urable return of investment than other strategies. Further, deployment
of this strategy may require the firm to exercise its power to force any
unwilling SC partners to accept and use IS/IT accordingly. (Otherwise,
IS/IT is adopted only in the focal organizational, with substantially reduced
benefits.)

Dos Santos and Peffers (1995) found that banks that pursued the
first-move strategy with ATM machines were able to increase market
share and income — with the gains remaining over the long term. This
empirically justifies a first-move strategy for capable firms that can lead
technological change. Another attractive feature of this strategy for the
SC-dominant firm is that successful IS/IT adoption will build competitive
barriers, and define the rules and norms of the game in its own SC.

Second-move strategy

This is a conservative strategy, and is driven by the focal organization’s
management style and policies — and stakeholders” interests rather than
potential opportunities from the adoption of IS/IT. A firm deploying this
strategy has organizational resources, technology capability, SC position
and influence — but it may regard IS/IT adoption as an investment, with
evaluation focusing on the return on investment and risk management.
The firm may strive to be a competent technology user, but not a pioneer
of IS/IT or SCM systems — because its core values and assets may not be
derived from technological innovation. When facing innovative IS/IT
change, the firm may have knowledge barriers, and will hold back and
take a ‘wait and see’ attitude.

The advantages of this strategy lie in its value orientation — and its
rationale is in transaction cost theory. A firm does not invest resources in
uncertain projects without obviously added value. Only when the invest-
ment environment is favourable, the IS/IT is approaching maturity and
the value-add from investment in IS/IT is achievable and accountable will



IS and IT for SCM 221

the firm take a positive view of IS/IT adoption. So it mainly uses IS/IT to
enhance operational efficiency and cost-effectiveness — but cannot fully
utilize the strategic benefits of IC/IT. The disadvantage of the strategy is
obvious, as delayed adoption of IS/IT cannot give technology leadership
and the firm cannot establish competitiveness based on a SCM system.

Follow-up strategy

This is a passive strategy for SC partners who do not have an initiative for
active IS/IT adoption. It is adopted by organizations with limited resources,
small-scale operations and little influence on their SC partners. For firms
taking this strategy, the theoretical foundations are transaction cost theory
and resource dependence theory — and their business transactions are
largely dependent on the dominant organization in the SC network.
These firms generally adopt some almost outdated IS/IT to support their
business operations, to connect with the dominant firm and to process
essential business information — with EDI adoption in small businesses
being a typical example. These firms may regard investment in new IS/IT
as a waste, or at least a luxury — and they hardly achieve technology
competency, using technology to satisfy leading business partners’ re-
quirements and business procedure.

Technology opportunism strategy

This is defined as a sense-and-respond capability for proactive IS/IT
adoption, responding to new opportunities in ways that do not violate
principles of fairness (Srinivasan, Lilien and Rangaswamy, 2002). There
are two components of technology opportunism: technology sensing and
technology response. Sensing is a firm’s ability to scan internal and external
innovation, acquire knowledge about and understand new technology —
and then provide innovative products and services derived from utilizing
or deploying the technology. Response is an organization’s willingness
and ability to respond to new technologies, to re-engineer its business
strategy, and explore opportunities (Miles and Snow, 1978).

A firm using a technology opportunism strategy strongly believes that
new IS/IT can create a substantial opportunity, so it proactively scans
technological opportunities and seeks to capitalize on them. The firm is
not restricted to traditional principles and experience, but understands,
analyses and utilizes new IS/IT technology for developing innovative
products and services. It is a strategy for ambitious and strongly self-
motivated firms. The firm may be small or dependent on the dominant
firm in an SC context, but it wants to be powerful by using IS/IT. It may
actively cooperate with the dominant SC firm to adopt IS/IT, and create
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unique value for the firm itself and its SC partners. Microsoft’s growth
experience in the 1980s is an excellent example of a firm taking a technology
opportunism strategy and successfully changing its position in the operat-
ing systems and software industry.

This strategy is particularly useful for small firms and requires flexibility
in the managerial mindset and operations, and technological competence.
Top management direct the firm, while operational flexibility and efficiency
speed up organizational change. Of course, this strategy needs a risk-taker
mentality, but the benefits of success are far great than the costs of failure.

Table 13.1 summaries the four strategies in 12 strategy evaluation scales,
which measure an organization’s strategic readiness for IS/IT adoption.
The scales cover organizational, inter-organizational and technological

Table 13.1  Factors for strategic evaluation of IS/IT adoption

First move Second Followingup  Technology

move opportunism

Organization size Large Large Medium/Small  Small
Strategic importance of ~ Verymuch Unclear =~ Not necessary  Ultimate
IS/IT adoption
Leadership motivation =~ High Moderate Low Very much
of IS/IT adoption
Organization readiness =~ High Holdback No High
of IS/IT adoption
Pressure of SC Medium Medium  Low High
competition of IS/IT
adoption
Pressure of SC partners ~ Low Low High Medium
of IS/IT adoption
Perceived SC needs of Strongest  Strong Neutral Strongest
IS/IT adoption
Relation of IS/IT High Medium  Unclear High
adoption to SC core
business
Firm’s mandatory Strong Moderate None Occasional
power over SC partners
Perceived technology Acceptable High Hardly Appreciated
radicalness of IS/IT acceptable
Propensity to IS/IT Risk taking Avoiding Risk averting Aggressive
adoption risks risk taking
Technological slack for ~ Sufficient ~ Adequate Lack Specializing
IS/IT initiation in RFID
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issues, and suggest theory deployment in strategy selection for IS/IT. The
scales can also be used as a checklist to help an organization make strategy
choices, and evaluate whether it is ready to take a proactive strategy.

IS/IT UTILIZATION IN SCM

The utilization of IS/IT in SCM can have an effect on performance, but
how can an organization make sure that IS/IT is fully utilized? We
suggest the following considerations for fulfilling organizational and SC
performance requirements:

1. Itisreasonable to have a detailed understanding of customer and sup-
plier requirements, as well as all SC partners’ concerns. IS/IT adoption
should be flexible and adaptable, depending on specific needs and
how these needs are satisfied. Performance criteria for IS/IT adoption
and utilization include regular reviews of the usage of SC partners.

2. IS/IT advancement has been moving away from logistics functional
areas towards a process and SC orientation. Emphasis on the latter
ensures more meaningful measurement of relevant processes and
more timely and accurate process feedback and coordination.

3. To grasp IS/IT adoption opportunities it is vital to integrate the
knowledge of logistics managers, IS/IT managers and knowledgeable
SC partners. Logistics managers need to know more IS/IT — and infor-
mation specialists must develop greater insight into SCM.

4. Financial resources are needed to ensure a smooth IS/IT implementa-
tion. Employees’ cooperation and use of systems are also critical.

5. Managerial experience and expertise in managing SC relationships and
IS/IT adoption also play a critical role in the implementation of SCM
systems — and if management keeps a proactive attitude, encourage
organizational learning and work together with SC partners, then
SCM system adoption among all partners is close to success.

SUMMARY

In this chapter, we show how IS/IT can make significant contributions to
efficient and effective SCM. We discuss the development of IS/IT at four
levels, reflecting the advancement of IT and the involvement of IS/IT
in SCM. IS/IT development and adoption in SCM is complicated, and
organizations have to take many strategic factors into account. Facing such
a tough challenge, we provide a literature review of IS/IT adoption, and
reveal the theories underpinning IS/IT adoption. We provide theoretical
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guidance — a framework of strategy adoption —and identity the conditions
and resources for organizations to initiate IS/IT adoption.

Effective SCM requires SC partners to collaboratively develop a plan
for coordinating the flows of goods and services, with timely information
to ensure that these are delivered at the right time, to the right place and at
the right price. IS/IT plays an important role in achieving SCM objectives.
To fully utilize IS/IT potential, organizations need an effective strategy
that fits the organizational resources and relationships with SC partners
—and they need to work together with SC partners to share the risk and
costs of IS/IT development, and to enjoy the benefits derived from SCM
systems.
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INTRODUCTION

Supply chain management (SCM) literature is eclectic in nature and draws
insights from different but overlapping areas of research (Storey et al, 2006;
Stock, 1997). Along similar lines, Croom, Romano and Giannakis (2000)
describe how 11 different subject literatures — including purchasing, logistics,
marketing and organizational behaviour — have contributed to the supply
chain domain. Despite attempts to map the terrain (eg Giannakis and
Croom, 2004; Mills, Schmitz and Frizelle, 2004), the field remains dis-
parate (Storey et al, 2006). The multidisciplinary approach gives a strong
theoretical base but also some degree of fragmentation. In practice this
means that SCM and uses of information technology (IT) in management
of supply chains and networks are addressed in information systems
journals and operation research journals as well as SCM-specific journals.
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The term ‘supply chain management’ first appeared in the literature in
1982 (Keith and Webber via Christopher, 1992). Usually, the beginning of
modern SCM is located to the mid-1980s (Houlihan, 1985; Jones and Riley,
1985). In the 1980s just-in-time (JIT) philosophy was popular, as were
attempts to adjust production to meet demand. Gradually it was realized
that SCM is something other than just an efficient physical supply of
goods. Viewing the supply chain as a social system became more popular
in the 1990s, as did studying a move from arm’s-length relationships to
alliances and partnerships (eg Bensaou, 1999). Studying IT was accom-
panied by studying information sharing. Electronic commerce was
monitored as a potential way to reduce trading cost. For instance,
Mason-Jones and Towill (1999) argued how important it is to encourage
marketplace information to move through the supply chain.

Characteristic of the current decade is the shift of focus from supply
chain management to demand chain management (DCM) (eg de Treville,
Shapiro and Hameri, 2004). It is argued that the change of terminology
from SCM to DCM better describes the change of managerial thinking
from efficient supply to meeting the needs of the customer (Vollmann,
Cordon and Heikkild, 2000). The research has shifted from efficiency to
satisfying the needs of the customer for service. The change of thinking
to the markets, marketing and demand end of the supply chain is also
revealed by Jittner, Christopher and Baker (2007). They suggest that
integrating marketing and SCM attempts to build a new business model
aimed at creating value in the marketplace and combining the strengths
of marketing and supply chain competencies (Lapide, 2006; Cecere, 2006).
In the IS field, a focus on SCM has been shown with efficient consumer
response (Kurnia and Johnston, 2003), use of SCM information systems
like i2 (Tarn, Yen and Beaumont, 2002), use of extranets to manage sup-
pliers (Vlosky, Fontenot and Blalock, 2000) and, recently, the use of radio
frequency identification (RFID) systems and other mobile systems (Wu
et al, 2005; Salo, 2009). The change is described in Table 14.1.

Christopher (1998) sees the following aspects as important in future
supply chains, which may be also virtual ones: the use of shared informa-
tion that enables cross-functional, horizontal management should become
a reality. Information shared between partners in the supply chain is
even more important, making possible a responsive flow of products
from one end of the pipeline to the other. Virtual enterprises or supply
chains will be more common, and in fact they can be seen as a series of
relationships between partners based on value-added exchange of infor-
mation (Christopher, 1998). We express Christopher’s themes for managing
supply chains successfully: responsiveness, reliability and relationships.
Assumptions about the ‘the paradigm shift’ to partnering and strategies
of cooperation are also very familiar in marketing, especially among the
Industrial Marketing and Purchasing (IMP) Group.
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Table 14.1 Shift from shallow to broader focus

Paradigm shift Leading to Skills required

From functions to  Integral management of Cross-functional management
processes materials and goods flow and planning skills

From productsto  Focus on markets and the Ability to define, measure and
customers creation of customer value manage service requirements

by market segment, ie perfect
order achievement

Fromrevenueto  Focus on the key Understanding of the

performance performance drivers of ‘costs-to-serve’” and time-based
profit performance indicators

From inventory to Demand-based Information systems and

information replenishment and quick information technology
response systems

From transactions  Supply chain partnership Relationship management and

to relationships win-win orientation

Source: Christopher, 1998

COORDINATION OF SUPPLY CHAINS WITH
INFORMATION TECHNOLOQGY

Coordination of different social networks and relationships has become
more vital. Relational factors associated with the critical links between
suppliers, manufacturers and customers are emphasized as firms strive
for more efficient ways to work in supply chains or networks (McGrath
and Sparks, 2005). This development stems from firms focusing on their
core competencies and outsourcing less important functions. Consequently,
this tendency has accompanied partnership and network thinking. There
are still some barriers to overcome. According to Giinther, Grote and Thees
(2006), improving interaction and collaborative planning are the real
challenges in today’s world of partnership thinking. Tight cooperation
can be seen as a perilous idea, as partners still want to preserve their
independence. Thus the challenge is mainly a challenge of coordination
(eg Fawcett and Magnan, 2002).

Coordination can be seen as an essential part of integration, where the
other important elements are cooperation and collaboration (eg Spekman,
Kamauff and Myhr, 1998; Christiaanse and Kumar, 2000; Lee and Whang,
2001). According to Spekman et al (1998), cooperation is seen as a threshold
level of interaction. Coordination is a level of integration ‘whereby both
specified workflow and information is exchanged in a manner that permits
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JIT systems, electronic data interchange (EDI), and other mechanisms
that attempt to make many of the traditional linkages between and among
trading parties seamless’. Collaboration can be seen as the highest level of
integration, which requires partners to have high level of trust, commit-
ment and information sharing as well as a shared common vision of the
future. The antecedent for successful IT adoption and usage in the supply
chain is trust between the channel parties. If trust and the seeking of
common interests in IT investments exist, a fruitful basis for effective IT
usage is established (Cripps, Salo and Standing, 2009).

Although deep collaborative attitudes may not have been adopted in
many industrial sectors, a certain level of coordination among the players
involved in the supply chain is needed to ensure the effectiveness,
efficiency, growth and long-term survival of the chain (Stern, El-Ansary
and Brown, 1989). The viability of the total chain or network does not
allow for too much independent and sub-optimizing behaviour on the
part of individual channel participants. On the other hand, the capability
of business partners to have access to shared information on a timely
basis is critical for improving their performance (Lee and Whang, 2001).
In particular, information flow about real demand is vital. This means
that firms in distribution networks should cooperate in developing an
inter-organizational system (IOS) in order to minimize sub-optimization
and make a high degree of chain or network coordination possible. In
fact this requirement has been realized in various supply chain manage-
ment systems (SCMS), which firms have developed in order to improve
coordination of the flow of goods and information across intra- and
inter-organizational boundaries (Davenport and Brooks, 2004).

Lee and Whang (2001) express how important it is to develop coordina-
tion and interaction among business partners by using IT. Information
sharing, planning synchronization, workflow coordination and new
business models are the escalating degrees of coordination culminating
in whole new ways of conducting business. For example, adopting e-
business approaches to coordination promises improvements in efficiency,
effectiveness, service and consistency in business. IT and its benefits are
an important topic, as companies are beginning to make more use of the
possibilities of the internet.

Argyres (1999) and Orlikowski (2000) also provide insights into how IT
facilitates coordination and cooperation. Argyres’ case of aircraft designing
process shows how crucial the information system is to coordination. The
system helped to create social conventions that supported designers
in coordinating their activities. The social conventions further limited
the need for hierarchical authority to promote coordination. Orlikowski
(2000) discusses technologies-in-practice. These practices reinforce social
structures and these structures become firm prescriptions for social actions
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or routines. If shared by others, these routines make actions within a
community of users more predictable (Giinther et al, 2006).

However, a lack of glue connecting member organizations (Gadde and
Haékansson, 2001) and poor coordination of the distributed autonomy are
common problems in supply networks. Also, poor IT skills, complicated
information-rich processes and lack of trust have been identified as major
sources of problems in IT adoption in relationships (Cripps et al, 2009).
Nevertheless, IT enables organizations to decrease costs and increase
capabilities as well as affecting interorganizational coordination structures
(den Hengst and Sol, 2002).

Attempting better coordination may lead to new business models.
Lapide (2007) argues that the finest goal of any supply chain organization
is to match supply and demand optimally over time. In fact the concept
of demand chain management has widely been discussed as a new busi-
ness model (eg Lapide, 2007; Cecere, 2006). Selen and Soliman (2002) have
defined DCM as ‘practices aimed at managing and coordinating the
whole demand chain, starting from the end customer and working back-
ward to raw material supplier’. Jiittner et al (2007) discuss the concept and
its connections with marketing in detail. Coordination as part of integration
can be argued to be crucial in the main elements of DCM: integrating
demand and supply processes, managing digital integration, managing
the cross-functional relationship between marketing and supply func-
tions and configuring the value system. According to Langabeer and Rose
(2002), DCM helps to advance the coordination of many demand-driven
activities. Lapide (2006) describes how new strategies require coordinated
decision making among supply chain, marketing, sales and customer
service organizations.

According to Cecere (2006), the focus of firms is moving from planning,
implementing and controlling operations in order to meet customer
demand, to sensing demand, shaping a market response and driving
profitable and reliable supply. As supply chain technologies have been
developed more for demand and supply matching than for sense and
response, this means quite a big transition in the supply chain market.
Table 14.2 depicts different types of IT application that can be used to
coordinate supply chains. Each has unique impacts on supply chains
and when used in combination the changes are even more radical.
Figure 14.1 outlines IT applications’ relation to and influence on supply
chain coordination.

Research methodology

We have undertaken a research project to see how IT can enhance coordina-
tion of activities within supply chains, with a qualitative twin-case study.



232

Global logistics

Table 14.2 IT-based systems for creating and integrating stable IT
structures in supply chains

Information- Purpose Source of
technology-based information
system
Electronic data Standard protocols are used to share Stern and
interchange (EDI)  information among participating companies ~ Kaufmann
through computer-to-computer exchange of ~ (1985)
electronic documents relating to purchasing,
selling, shipping, receiving, inventory
control, financial, and other activities.
Electronic data Similar to EDI but over a secured internet Angeles (2000),

interchange over
secured internet
(I-EDI)

Extranet

First generation
enterprise
resource planning
(ERP1) system

Second generation
enterprise
resource planning
(ERP2) system

Enterprise
application
integration (EAI)

connection. Usually cheaper and has higher
scalability than EDI. Identical to web-based
EDIL

An extranet is usually built to communicate
and exchange information with customers,
suppliers, and other important third parties.
In a technical sense, an extranet is formed
when an organization permits outsiders to
access their internal TCP/IP networks like
the intranet. It is often less costly than the
previous tools. Can be used to deliver more
information-rich material than EDI.

Total automation of the procurement
process, from the point where an employee
places an order, through the internal
approval process, and right to eventual
fulfilment with the help of different software
modules. May include human resource
management, payroll activities and other
financial documentation modules.

Similar to ERP1 but extended beyond one
organization to include inter-organizational
parties. Provides a tool for managers to
visualize inter-organizational processes. In
practice it is hard to differentiate between
first- and second-generation systems.

Used as an enabler application between
applications that are otherwise incompatible.
Achieves application integration through
four layers: connectivity, transportation,
translation and process automation.

Garcia-Dastuge
and Lambert
(2003)

Radosevich
(1997), Vlosky
et al (2000)

Motwani et al
(2002)

Gardiner,
Hanna and
LaTour (2002)

Whiting (2003),
Linthicum
(2000)

Source: modified from Salo, 2006



Improving management of supply chains by IT 233
Information- Purpose Source of
technology-based information
system

Web services

ERP adapters

Supply chain
management
system (SCM)

Mobile
technologies
(WLAN, PDA,
RFID, M-CRM)

Intelligent agents

Can be used universally to standardize
communication between applications in
order to connect systems, business partners,
and customers cost-effectively through the
World Wide Web. Enables easier and faster
integration with trading partners. Usually
less expensive than EAI but only suitable for
small organizations.

Some ERP software houses provide adapters
that enable integration between their ERP
system and competitors” ERP systems.
Provides real-time information retrieval and
update.

Usually used to manage information and
material flows between a manufacturer and a
retailer. Retailing industry-specific solutions
are labelled efficient consumer response
(ECR) solutions.

Can be used to mobilize various activities,
including sales force automation (SFA), order
pickups and other information and
transaction flows between business parties.
Warehouse and logistic processes are made
less costly and more accurate. M-CRM
encompasses customer relationship
management via handheld devices such as a
mobile or hybrid phone.

Intelligent agents can interpret information
and identify events based on some logical
rule. Based on this, the individuals who have
access to the system can make more accurate
decisions regarding, for example,
production, calls for bids, and logistic
services. Limited access could be given to
customers so that they could see eg in which
phase of production their order is. May be
used to coordinate business information in
business networks.

Curbera et al
(2002), Chen,
Chen and Shao
(2003)

Stoer et al
(2003)

Lancioni,
Smith and
Oliva (2000)

Aungst and
Wilson (2005)
Salo (2009)

Liu, Turban
and Matthew
(2000)
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(seeTable14.2)

Figure 14.1 IT applications, supply chain elements and informational
links fostering coordination

The cases studied are in the wood and steel industries, partly because
they have a long tradition of using new technologies (Juslin and Hansen,
2002). The authors conducted in-depth interviews at multiple organiza-
tional levels within these industries (Arksey and Knight, 1999). Qualitative
data analysis was used to group the material into themes and analyse it
(Miles and Huberman, 1984). The authors also used documents, minutes
of meetings, industry reports and plant visits to triangulate the respond-
ents” answers in order to validate the research results (Yin, 1989).

Case study: sawmill industry

Considerable changes, such as shorter distribution channels, outsourced
shipping operations, general rationalization and adoption of modern
IT tools, have characterized the immediate past of our target industry,
as well as the development of all traditional industries. Internal coordin-
ation, the first SCM development area of the company, was later
accompanied by coordination of the supply chains and integration of
business processes. Customer relationship management and working
in networks dominated many discussions.

The facilities and cheapness of the internet compared to EDI
systems have dramatically increased the use of IT applications. The
adoption of e-business applications has correlated with company size.
Large companies have adopted e-business tools more extensively but
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internet applications have increased in small and medium-sized
enterprises (SMEs). The most commonly used internet business
applications are customer contacts, basic web publishing, marketing,
vendor contacts and price enquiries.

First steps towards the internet era at sawmills

In the sawmill, use of the internet along with open mail systems arrived
in the mid-1990s. The first mobile phones came to the mill in 1990.
The mobile phone improved communication significantly and saved
time. In the late 1990s e-mail replaced telex and fax but it was just a tool
like any other. The advantage of e-mail was that it required no special
modifications like EDI. Transferring messages between organizations
by means of EDI was discussed in theory but never came into everyday
use. At that time the company considered EDI standards and systems
too bureaucratic and expensive. However, in the late 1980s an experi-
ment having same features as a modern extranet was carried out with
a foreign importer. Specifications and invoices were just transferred
as bits. This type of data transfer could have made the relationship
between the sawmill and the importer stronger, but unfortunately the
arrangements in the supply chain stopped this experiment.

Further steps

Internal coordination and integration stems from the late 1970s in
our case company. Progress was made gradually. By using new IT tools
stock management is better coordinated. When the batch of sawn
wood comes out of the process, the system gives it a number. The
system asks where the packet should be taken and gives it a bar code.
The code is registered in the information system. This system auto-
matically updates the information if the packet is moved or shipped.
From the managerial point of view the system is as follows: the process
system sends data regarding when the products will be finished to a
higher-level system and in the shipment phase it provides shipping
documents and invoicing material.

Internal integration was put into practice between departments
and controlled many functions, including procurement. But external
integration with customers’ systems never happened at our case sawmill
in the way that it has been realized in the best practice companies or
was already utilized in more developed industries.

Modern information tools help to monitor economic development.
Production and sales could be seen on a computer screen just by

235



236

Global logistics

pressing one button. Moreover, responsiveness and accurate and quick
market information are crucial in the export business. In addition,
customer satisfaction could be improved by being able to communi-
cate quickly. New information applications are essential, because relying
on the telephone affects the sending of non-profitable messages back
and forth, losing essential details and not being fully able to express the
needed information precisely. However, modern equipment does not
guarantee transparency of the supply chain if its members do not trust
each other and understand the importance of information sharing.
The sales manager’s portable computer connected to a GSM phone,
enabling faster, more secure and easier operation, belongs to today’s
business. In general, computerization has meant better planning and
the ability to set sales targets further ahead. It offers the possibility of
getting rid of the pitfall of selling mainly from stock.

Coordination is needed to cooperate with other companies.
Sometimes it is beneficial to work with competitors to fulfil orders or
make shipments to remote markets with greater volumes and the
ability to build up loads to the specifications required.

Our informants request that the chain should be more transparent.
The actions and performance of other members in the supply chain
should be better known throughout the chain. E-tools could be used for
sharing demand data, inventory sizes, capacity plans and production
schedules as well as shipping schedules more efficiently. The systems
can be developed so that this type of information could be available to
appropriate members in supply chains on a real-time, online basis
without significant effort.

There is a tendency for our company and the industry in general to
focus on key customers. Personal contacts and the impact of people
are underlined in making long-term relationships. Partners seem
mainly to have remained the same but delivery systems have changed.
Deliveries have become more frequent but shipments are much
smaller than before. This means that information sharing, planning
synchronization, such as collaborative planning and joint design, work-
flow coordination and evolution of new business models adopting
e-business approaches are challenges for the current sawmill industry.
New systems should be created for developing routes for out- and
inbound transport from and to sawmills as well as services aiming at
customizing sawn wood products more fully than before.

Communication and information sharing must be well organized
between the members. It is necessary to make sure that all members
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of the supply chain see the benefits. The motivating incentives for
building tight systems must be clear in order to develop partnerships,
supply chains and networks. Tight cooperation cultivates strong
mutual informational links that may lead to the adoption of modern IT
applications.

Current aims at IT adoption

Not only big companies but also SMEs have noticed enterprise
resources planning (ERP) systems” benefits. An ERP system is a system
navigating business, and it may contain many different applications
such as wages calculation, sales, inventory management and production
management. The main benefit is the real-time control possibilities.
The management know at every moment how the business is running,
and can make corrections if necessary. However, these kinds of
systems are really new ones in the wood processing business.

A wood processing company producing glue-lam beams announced
a new element in their ERP system, namely, sales transactions con-
nected to a production management system. This system covers the
whole chain from sales to production and packaging. Every beam
carries with it a great deal of information, which is recorded on the
ID-code label stuck on the beam. From the moment a salesman
has agreed to ship, it can be traced. The new thing is that the
information concerns beams, not packages or items. Moreover, the
salesman now has more opportunity to give instructions to production.
Therefore, it is possible for the system to give options for scheduling
transport.

ERP systems in one form or another are widely used in Finnish
sawmills today. Usually, the system includes raw material procurement,
production management, inventory management, shipments and sales
phases, with document management and financial management. All
packet labels include bar codes, so the log information can be tracked
and inventories managed. And they can also be used for controlling
payments, recording insolvency concerns and unpaid bills.

While ERP systems focus on the management of the company, the
modern e-commerce tendency requires efficient data transfer among
business associates. This data transfer consists of various business
documents. The objectives are more effective and faster data transfer,
less manual work, fewer mistakes and simpler processes. The imple-
mentation of IT frees up money and time, and provides more effective
processes and better customer service.
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EDI is common among larger companies and their suppliers,
customers, and marketing channel members, but they are relatively
cumbersome, expensive and time-consuming, so SMEs tend to avoid
them. Instead, the sawmill industry has worked hard to develop
standards for internet-based communication, with standardization
giving flexibility. Different types of documents can be stored at dedicated
websites, from where they are automatically downloaded to be used
by business parties. While big enterprises have to deal with thousands
of messages every day, more standardized messages can bring signifi-
cant savings. The second natural step is to transfer that information
with as little human intervention as possible directly into companies’
ERP systems. According to our informants, leading sawmills are now at
this stage.

Case study: steel industry

The mill is a relatively large European specialized steel producer and
the workshop is one of the largest in Finland. The specific focus of the
case is on steel processing, ie the hardening and marketing of steel
plates and components.

The supply chain has evolved from a supply relationship between
the mill and its parent company. A trustful relationship has existed
between the mill, workshop and logistic provider for only about 10
years. After the individual steel plates and components have been
hardened by the workshop, they are further processed by the mill and
then sold on to customers.

Development of IT-based coordination mechanisms

In the beginning, no IT systems were used to coordinate activities in
the supply chain. Telephone calls and occasional fax messages and
meetings were the only ways to coordinate business besides daily
mails. Then IT adoption started with internal applications. At first,
various internal applications, from material resource planning (MRP)
systems to office software, were acquired to manage materials flow in
the mill. As stated, telephone and fax were the most important means
to connect to other party when face-to-face interaction did not occur.
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Already at that time, the early 1990s, the mill had a number of IT
systems, which had been in use since the first punch card systems
were acquired in the 1960s.

In the mid-1990s the company began to use IT more effectively,
with e-mail being used in the supply chain to take care of routine
communications. During the 1990s and 2000s the mill has invested
heavily in various IT applications and solutions, including electronic
marketplaces, point-to-point connections with customers and suppliers,
and different software applications. The workshop, because of scarce
resources, has invested only in some applications and those investments
are carefully planned, but there is currently little integration.

The first issue that was solved with IT concerned order taking.
Nowadays, the mill sends all orders over the internet. This makes
business easier, eliminates errors and radically reduces costs. Use of the
internet for order taking was made possible by the extension of MRP
into small-scale ERP systems from the workshop side. This solution can
be labelled as an extranet type of solution since it is secured and
not available over the public internet. At the same time the mill has
connected separate ERP systems to give more a coherent view of
processes. The internet is still used for traditional e-mailing. However,
currently billing is done physically owing to legal restrictions and the
third-party logistic service provider is contacted by traditional means
(ie fax, phone and e-mails).

A new step in coordination with the help of IT was gained when
a mobile system using personal digital assistants (PDA) and mobile
phones as terminals to log into the wireless internet (Wi-Fi) was intro-
duced. Extensions of systems to the wireless world have helped the
organizations in the chains to gain further efficiencies. First, steel
hardness reports that were traditionally paper-based were digitized,
eliminating the time it took to send reports from workshop to mill.
Second, both the workshop and mill have an up-to-date view of
the hardening capacity available when employees send reports using
wireless devices. This means that the mill sales people can more easily
fill the capacity available from the workshop. Overall adoption of this
simple system provided considerable benefits to both parties of the
chain with limited costs (Salo, 2009). Figure 14.2 depicts the different
types of IT applications that adopted over time to manage coordination
problems in the core supply chain between the mill and the workshop
(Salo 2006). Missing from Figure 14.2 are third parties such as logistic
providers and other suppliers to the mill and workshop.
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Figure 14.2 IT applications employed for coordination in the
mill-workshop supply chain

CONCLUSIONS

Companies now work with many different types of supply chains and
networks. Increasing pressure by competitors and globalization of business
environment have caused managers to look for innovation and value
from different places. Adoption and usage of IT within the supply chain
in order to make supply chains more transparent is an obvious source of
value and competitive advantage. Both sawmills and steel industries are
adopting and using different types of IT, and the degree to which IT is
used and for what purposes vary. At first sight it seems that the sawmill
industry is lagging behind the steel industry, but this might be due to the
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selection of cases. It can be seen that in practice both industries are heavily
adopting and using different types of mobile systems, RFID systems and
laser-based systems to improve manufacturing and inter-organizational
processes to coordinate interaction. Based on this, we can agree that
IT, alongside specialization and outsourcing, is a key precondition for
networking of organizations.

Our researches showed that the focus of the supply chain is turning
towards more direct sawmill-industrial end-user relationships. The bigger
sawmills are increasingly emphasizing short-term agreements, selection
of market areas according to business cycles and price competition though
customer orientation. In both industries it is clear that SMEs emphasize
longer agreements as well as long-term and tighter supply chains including
a win-win attitude, frequent interaction and open information sharing.
This means that IT will play an increasingly important role in tightly
structured supply chains and networks. Both industries” SMEs seem to
be starting collaborative planning with their customers, aiming to avoid
useless operations. For managers, we have provided new ways to think
about the adoption and usage of IT to coordinate joint activities. These
findings relate to particular industries, but there is clear overlap with
other process industries such as chemical and paper.
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Delivering sustainability
through supply chain

management

Kirstie McIntyre, Hewlett-Packard

Supply chains span industry groups, cross industry boundaries, have a
wide geographical spread and are an excellent vehicle for improving
the environmental, social and economic performance of companies and
industry sectors over the long term. Supply chain management functions
are analysed for their potential impacts on the performance of a company.
Practical examples from many industry sectors show the steps that can be
taken to improve sustainability for the environment, for society and for
the business. Specifically, the European Waste Electrical and Electronic
Equipment (WEEE) Directive will have a significant and long-reaching
effect on the supply chain. From purchasing decisions to reverse logistics,
the whole supply chain will be reshaped by this new environmental law.

BACKGROUND

Sustainability has traditionally been a concept that is difficult to sell to
senior management because it describes a state in the future that has
never been experienced, rather than a specific process or methodology of
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how to get there. Theoretically, the concept makes sense, but translating
it into actionable steps has proved a significant stumbling block for
organizations (Preston, 2001). The concept of sustainability or sustainable
development has been around for a while, but is a very recent customer
requirement and one that many companies are trying to grapple with.
Sustainability is a difficult concept to grasp in an industrial context, as
shown by the definition (DETR, 2000):

Sustainable development is:

® social progress which recognizes the needs of everyone;

o effective protection of the environment;

® prudent use of natural resources; and

® maintenance of high and stable levels of economic growth and employment.

When a company considers what the above elements mean, it seems
impossible to continue to do business and be sustainable. But sustainability
is not just about being altruistic about the environment and workers’
rights. Itis also about ensuring the long-term viability of a business model
and company. Shareholders, customers, suppliers and employees all
want to see a future in their businesses. The functions that the supply
chain organization manages are an ideal place for a company to begin
putting together the actionable steps and investments that will demon-
strate positive progress towards sustainable development.

Waste electrical and electronic equipment is one of the priority waste
streams identified by the European Commission alongside batteries,
tyres, vehicles and packaging. The directive has been written as part of
the “producer responsibility’ set of laws, which demonstrates a shift in
focus from process- to product-oriented environmental legislation. In the
past, environmental legislation has focused on industrial emissions and
air and water quality — but, owing to increasing waste generation and
reducing disposal capacity, waste is now one of the top environmental
issues in Europe. EU and UK waste policies increasingly involve the
private sector. Producer responsibility legislation aims to increase product
recycling by making producers financially responsible for their products
at end of life.

WEEE has been specifically chosen as a priority waste stream for a
number of reasons. There are perceived problems with the current state
of waste management. Growing quantities of WEEE mean a higher con-
tribution of WEEE to pollutants in municipal waste streams — and under-
developed recycling technologies and infrastructure mean that there are
limited ways of dealing with this. Diverging national legislation does not
support a single European market or the ease of doing business in Europe.
Therefore the general objectives of the WEEE legislation are to improve
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Figure 15.1 Common supply chain factors

waste management processes, eliminate hazardous substances, increase
recycling capacity and introduce harmonizing legislation.

Supply chain management has risen high on the corporate agenda as
companies recognize the potential that it offers for creating sustainable
competitive advantage in an increasingly turbulent business environment.
Customers’ requirements are becoming more stringent and companies
aim to be increasingly customer-focused — and it is often the supply chain
that is able to provide the added value that customers are looking for. The
6th Business in the Environment Index of Corporate Environmental
Engagement (BiE, 2002) identified the integration of environmental risk
into supply chain management as a real challenge for many companies.
Supply chain aspects of sustainable development resulted in the lowest
management score, with 17 out of 38 industry sectors scoring below 50
per cent. There is a need to look strategically beyond the immediate
environmentally driven aspects of supply chain management. With all
stakeholders giving attention to the quality of management and corporate
governance — demonstrated through supply chains and sustainability —
this is an ideal time to look at combining the best of both disciplines.
This chapter takes each of the major supply chain functions (shown in
Figure 15.1) and discusses their ability to improve sustainability in terms
of environmental, social and economic impacts.

PURCHASING OR PROCUREMENT

Purchasing is often the first place that companies start to integrate
environmental issues into their management processes. This is especially
true for service companies. Such companies often do not have large
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environmental impacts themselves — but the operations that use their
services are frequently the area where there is a significant scope for
improvement. Environmental performance is certainly now integrated into
the procurement function of many large companies, whether for services
or for raw materials. These large companies affect whole supply chains
and cross many industries with their requirements for improved environ-
mental performance. Some of this is being driven by environmental
management systems (ISO 14000 or EMAS) and some is being driven by
consumer pressure or even market differentiation. Toyota first laid out its
goal of becoming an industry leader in environmental performance in
1992 with its Earth Charter. It is now imposing the same standards on its
suppliers in its Green Supplier Guidelines — which are not so much guide-
lines as mandates. Toyota in North America demanded that all suppliers
implement an environmental management system that conforms to ISO
14001 by the end of 2003. Suppliers must also obey a ban on 450 chemicals
as well as comply with hazardous materials transport rules. Many of
Toyota’s suppliers welcome the tough standards as it brings them to the
forefront of environmental performance in their own industries. Toyota
has further environmental aspirations with long-term energy reduction and
greenhouse gas and zero landfill targets (Zachary, 2001). Such strictures
can apply a lot of pressure on suppliers, but Toyota’s suppliers appear
to have embraced the challenge and feel that they have gained from
doing so. Toyota itself has improved its environmental performance by
leveraging the effort of its suppliers. This seems an increasingly popular
way of improving environmental and social performance, particularly by
customer-facing organizations such as car manufacturers and retailers.

A growing number of European retail chains are developing their own
safety initiatives by banning chemicals in their products. Many retailers
are asking suppliers of own-label products to withdraw or phase out
chemicals that have been put on priority lists for further research by
the European Commission, national governments or environmental
monitoring organizations. Fewer organizations have been successful at
incorporating social issues into their procurement processes. However,
with recent media attention on Nike and Gap over child-labour issues
in their supply chains, the clothing retailers have taken a much more
proactive approach to supplier assurance. Nike and Gap both have
corporate compliance and monitoring teams who audit contract factories
for fulfilment of stated aims and objectives. Many British retailers have
joined the Ethical Trading Initiative (ETI), which identifies and promotes
good practice in the implementation of codes of labour practice (see
the ETI website, www.ethicaltrade.org). It is reasonable to expect more
retailers to take these approaches to managing social impacts in their
supply chain.
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B&Q has been in the forefront of action in this area since the early 1990s
when it realized that —as a DIY retailer — the majority of its environmental
and social impacts came from its products and suppliers. The company
uses both questionnaires and auditors to track environmental and social
issues in its supplier base, and has decided that this approach is preferable
to requiring an environment management system (B&Q), 1995). It submitted
to suppliers, chemical companies and environmental groups a list of
chemicals it wanted to ban in its products so that it could declare itself
toxic-free by 2005. Some of the chemicals are among the 15 hazardous
substances pinpointed for priority action by the Ospar convention,
responsible for protecting the marine environment of the north-east
Atlantic. Homebase, another DIY retailer, is going even further by
planning to ban all the chemicals on the Ospar list — even though the
governments that defined the list set a deadline of 2020 for ending these
emissions.

The pressure to green the procurement function does not come only
from companies; governments are also leveraging their purchasing power.
The UK government has for some time produced a Green Government
Handbook, which advises central and local departments on environmen-
tally sound goods and services. The European Commission (2001) has
issued guidelines that clarify the extent to which environmental criteria
may be used in the public procurement process and still remain in
line with procurement directives that regulate freedom of movement,
competition and best value. A Green Public Procurement Handbook is being
developed. The drivers for this are that the achievement of sustainable
development requires that economic growth supports social progress
and respects the environment, that social policy underpins economic
performance, and that environmental policy is cost-effective. Public
purchasing represents 14 per cent of EU GDP, and member states should
consider how to make better use of public procurement to favour
environmentally friendly products and services. The guidance goes beyond
differentiating between products and services, and suggests that there
are other possibilities for integrating environmental considerations into
public purchases, notably when defining the technical specifications, the
selection criteria and the award criteria of a contract. This means that
public procurement departments may have the ability to change the way
that goods are produced or manufactured or the supplies that service
providers use.

Changing methods of public procurement are also being used to drive
sustainability into goods and services purchased from the private sector.
The construction sector in the UK has discovered that new procurement
methods such as private finance initiatives (PFIs) and Prime Contracting
(anMOD initiative) have long-term outlooks and responsibilities (25 years
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in the case of PFI), which means that designing, building and maintaining
sustainable facilities become key to the successful tendering and managing
of contracts.

PRODUCTION OR MANUFACTURING

The primary output of today’s production processes is waste. Across all
industries, less than 10 per cent of everything that is extracted from the
earth (by weight) becomes usable products. The remaining 90 per cent
becomes waste from production (Senge, Carstedt and Porter, 2001).
Resource efficiency — or doing more with less — is the first place to start in
improving sustainability performances. Through its ‘waste-free factories’
programme, Xerox has reduced landfill by over 75 per cent since 1993.
Cornwell Parker Furniture’s timber minimization programme has saved
£250,000 per year and reduced waste by 20 per cent. Cornwell has also
overhauled coating procedures, saving a further £180,000 per year, and
cut solvent use by 21 tonnes per year. Instead of sending wood waste to
landfill, a wood-fired incinerator with energy recovery has been installed.
Although this cost £480,000, the reduction in landfill tax and heating fuel
gives a payback period of four to five years (Envirowise, 2002). British
Airways and its waste management contractor, Grundon, have created
a strategic partnership to deal with waste arising from aircraft, engineer-
ing facilities and offices. The partnership means that, instead of being
presented with an opaque final bill for services, BA receives a detailed
breakdown of Grundon’s waste handling costs. This has enabled both
parties to identify opportunities for cost savings and then share in those
savings (ENDS, 2002a).

Many argue that what we need is a different way of looking at products.
Firms such as Dow Chemical, Carrier and IKEA believe that higher profits
will come from providing better solutions, rather than selling more units.
This creates a potential alignment between what is sound economically
and what is sound environmentally. A company’s business model no
longer requires designed-in obsolescence to push customers into buying
new products. Instead, producers have an incentive to design for longevity,
efficient servicing, improved functioning and product take-back. Such
design maintains relationships with customers by continually ensuring
that products are providing the services that people desire, at the lowest
cost to the producer.

The shift from valuing ‘stuff’ to valuing the service that the ‘stuff’ provides
leads to a radical change in the concept of ownership. In the future,
producers may own their products for ever and, therefore, will have strong
incentives to design products to be disassembled and remanufactured or
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recycled, whichever is more economical. Owning products for ever would
represent a powerful step towards changing companies” attitudes about
product discard. When the production function is considered to be a part
of the supply chain, there is obviously much that can be done to improve
environmental and social performance at this stage. The environmental
performance of manufacturing activities has been improving now for
many years, much of it driven by easy cost savings.

Social impact assessments are common for large infrastructure projects
(roads, pipelines etc) but are not yet a common part of manufacturing
activities. However, many companies forget that social impacts include
the health and safety of employees and neighbours, community relations
or noise and congestion abatement processes. Many of these impacts are
already part of environmental management systems. Human resource
management processes also play a role in identifying and improving
social performance — training, fair pay, equality and diversity activities all
contribute to a company’s sustainability performance.

The case of Scandic Hotels shows, first, that sustainable strategies and
practices can be just as useful in service operations as in manufacturing
and, second, that such strategies and practices can support a corporate
turnaround. In the early 1990s, Scandic Hotels was turned from collapse
by a new value system, embodied in the concept of sustainable develop-
ment, which linked customers and employees. Through employee training
programmes, environmental information systems and innovative collab-
orations with suppliers, Scandic was revived as a profitable corporation
(Goodman, 2000).

DISTRIBUTION AND WAREHOUSING

Cooper, Browne and Peters (1991) maintain that the transport and storage
of goods are at the centre of any logistics activity, and these are areas where
a company should concentrate its efforts to reduce its environmental
impacts. The authors claim that 24-hour transport is less environmentally
damaging, as fuel consumption is more efficient with less congestion,
and that just-in-time operations raise fuel consumption, as smaller lorries
consume more fuel per tonne of goods moved than larger vehicles. This
is an important point with the exponential growth of e-commerce
and home deliveries. The use of combined transport options such as
containers using road and rail links is advocated for environmental
improvement. To begin the improvement process, the authors suggest
a three-stage approach: an environmental audit of the logistics operation,
a listing of actions to reduce impacts and a priority ranking of these
actions. The problem with these recommendations is that they are not
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stakeholder-focused, but look only at fuel consumption and economic
cost. Improving the efficiency of fuel consumption will indeed reduce
environmental impact, but local community issues may become more
important when using large lorries in a 24-hour operation.

Supermarkets are only just beginning to take into account the miles
travelled by food from its country of origin to our plates. Consumer
demand for fresh fruit and vegetables all year round and the falling
costs of freight transport have not provided retailers with an economic
incentive to reduce the transport associated with their products. However,
climate change levies may change this as transport emissions are counted
as part of a company’s carbon dioxide burden. Drinks manufacturer HP
Bulmer has identified that the second-biggest source of carbon dioxide
and other air pollutants is transport — with outbound goods accounting
for some 85 per cent of its total transport emissions. Currently 100 per
cent of the company’s transport is by road, but it has been testing ways of
putting some back on the railway. A partial switch to rail appears to be
cost-neutral and results in environmental benefits, with carbon dioxide
emissions per tonne-kilometre reduced by 80 per cent. Such initiatives
allowed Bulmer to set a target of reducing the environmental impacts of
its transport operations by 75 per cent in 2004 (ENDS, 2002b).

Transport is often viewed as an activity with a negative environmental
impact, yet the transport sector represents 7 per cent of the GDP of
Western Europe and employs 7 per cent of the workforce. On the other
hand, the cost to society in terms of congestion, pollution and accidents
has been estimated to be 5 per cent of the GDP. The energy consumption
of the transport sector is one-third of all the energy consumed by EU
industry, and 85 per cent of this is used by road transport. Unfortunately,
the recent troubles of Railtrack in the UK have done nothing to encourage
goods to move from road to rail. And the sector is fragmented, very com-
petitive and disinclined to act in concert to find solutions to its problems
(Howie, 1994). Congestion is inflationary and decreases productivity
through delays, stock-outs or over-stocking. So, there is a dilemma be-
tween reducing environmental impact and increasing financial cost. To
some extent, this can be overcome by intermediaries such as consolidators
(organizations that ship many companies” products together to maximize
loading efficiencies).

Warehouse management is another key social and environmental
factor in distribution. The siting of warehousing and distribution centres
can be a major issue for local communities because of noise and conges-
tion. The energy consumption or health and safety record in a poorly
managed, temperature-controlled warehouse can eclipse all the other
efforts that a company may make, yet it is often an overlooked function of
the supply chain. Packaging and waste management are also important
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processes, often based at warehouse locations, which can have far-reaching
impacts on the environment. The Packaging Waste Directive (94/62/EC)
and national packaging laws now include all types of packaging in
aggressive recovery and recycling targets for companies using over 50
tonnes of packaging a year. Anheuser-Busch, the US food processor,
is looking at both in- and outbound materials to see how suppliers can
improve the company’s environmental performance as well as its bottom
line. Suppliers have played a major role in its packaging programme,
which has resulted in a reduction of aluminium use, saving $250 million
per year. The company has also worked with materials-recovery suppliers
to increase recycling rates as well as the quality of collected aluminium
beverage containers. It is now the world’s largest recycler of used
aluminium drinks containers, currently recycling 130 per cent of the
amounts it ships in the United States. Overall, the company has reduced
the amount of solid waste to landfill by 68 per cent since 1991, saving
$19 million. Such efforts take several years, require collaboration with
suppliers and need to be integrated into existing quality programmes
and new business initiatives (Purchasing, 2001).

USE AND MAINTENANCE

As many life cycle analyses have proved, it is the “use” phase of a product
or service that often creates the biggest environmental and social impact
(McIntyre et al, 1998). It is also the use phase that many companies are
recognizing as key to customer relationship management. As Volvo dis-
covered years ago, when a company is selling cars its relationship with
the customer ends at the purchase; when the company is providing
customer satisfaction, the relationship just begins with the purchase. By
interacting with the producer, the consumer can become a co-creator of
value or, in some cases, a destroyer of value (Senge, Carstedt and Porter,
2001). Xerox found that it was not the electricity that its equipment con-
sumed that caused the biggest environmental impact, but the consumption
of paper and toner and the visits from the service engineer in a van
(McIntyre, 1999). This indicated to Xerox that designing greater reliability
into machines and then providing more training to customers would
substantially mitigate the environmental impacts of its supply chain.
Cooperating with paper and toner suppliers to reduce energy consump-
tion at the production stage would result in greater cost savings and less
environmental damage.

BASF’s premise is that its products will have commercial advantage if
they deliver environmental benefits as well as performing at the same
level as the competition. The company examines all of its major products
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and processes every three years and assesses how they can be made more
profitable or more environmentally friendly or, where necessary, replaced.
The company has now undertaken more than 100 eco-efficiency analyses.
One example introduced plastic fuel tanks for cars as being more eco-
efficient than metal ones (because they are lighter and will reduce energy
use and, therefore, cost to customers). Collaborations between BASF
and its customers have become increasingly important in making choices
about materials (Scott, 2001).

The examples above show that product stewardship is the key issue in
the use phase of products and services. It is a key issue for a number of
reasons, not only environmental and social impact, but also as added
value to the customer. Corporate governance, ensuring that stated policies
are adhered to and maintained, is also being extended by some companies
into product stewardship. It is not enough for them to have products
disappear on to the next stage in the chain: they are concerned about how
their products are being used.

It may be difficult for service sectors to internalize product stewardship,
butin practice‘service stewardship’ canbe applied equally. Understanding
the environmental and social impacts that occur through the lifespan of a
service is the first step to a reduction of those impacts. The hotel industry,
for example, has understood that laundering towels is one of its biggest
impacts. Many hotels now have a green hotel charter, which asks guests
to consider whether they need clean towels on a daily basis. Although it
is still the customer’s choice, the hotel is using its relationship with its
customers to mitigate environmental impacts from detergent, water and
energy consumption.

DISPOSE OR REUSE AND RECYCLE?

Other organizations have focused their environmental efforts on the
other end of the supply chain with recycling issues. Equipment is returned
from the customers of companies such as IBM, Nokia, BMW and Xerox
(Hopfenbeck, 1993: 139-73). These companies either recondition the old
equipment or reclaim the materials they are made from, reprocessing
them into raw materials. Logistics is well qualified to deal with cradle-to-
grave issues because of its focus on the control of materials from suppliers,
through value-added processes and on to the customer. The interface
between logistics and the environment is embedded in the value-adding
functions it performs (Wu and Dunn, 1995). To minimize total environ-
mental impact, it must be evaluated from the total system perspective
and reverse logistics may be the answer to improving the environmental
impact of the supply chain by improving material use (Giuntini, 1996).
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The requirements of the WEEE Directive emphasize that industry and
governments should be driving towards individual producer responsibility,
away from the collective responsibility of dealing with historical WEEE
waste. This means that each producer would be responsible for only its
own products, not a share of all WEEE within its market category. The
aim of this is to achieve environmental benefits through encouraging
innovative design and recycling technologies driven by producers. For
example, Hewlett-Packard (2005) has been designing products for a
number of years using the concept of extended producer responsibility.
It is equally concerned about the design impacts on the cost of recycling
the product at the end of its life as it is about the energy consumption
and hazardous materials content. HP therefore assumes that its products
will be easier and cheaper to recycle than its competitors” products and
that it will be able to pass on this cost advantage to its customers.

The challenge for the supply chain is clear in this scenario. In order for
HP to realize its cost advantage, it needs to recover and recycle only its
own products. In these days of underdeveloped recycling infrastructure
and technologies, it is difficult to see how this can happen without large
amounts of manual handling to sort through piles of IT WEEE and select
only HP branded products. Studies in the UK and other countries have
shown that a significant proportion of WEEE returned by householders
is unrecognizable or has no brand name left on it. This issue may be
resolved with the advent of radio frequency identity (RFID) tagging, but
this would require significant investment by producers to incorporate
it into products, and by the recycling industry to invest in the sorting
machinery needed to make the system efficient. However, it is only
through producers being able to realize the benefits of eco-design at the
end of life of products that the WEEE Directive will achieve one of its
primary objectives — preventing so much electronic waste being generated
in the first place.

The construction industry in the UK consumes around 6 tonnes of
material per person per year and about 10 per cent of national energy
consumption is used in the production and transport of construction
products and materials. Some 250-300 million tonnes of material are
quarried in the UK each year for use as aggregates, cement and bricks.
Approximately 13 million tonnes of construction materials are delivered
to site and thrown away unused every year (DETR, 2004). The construction
industry produced an estimated 73 million tonnes of construction and
demolition waste in 1999, representing 18 per cent of the total waste pro-
duced in the UK. Only 12-15 million tonnes of materials (less than 20 per
cent) are recycled per year, as hardcore and landscaping fill. Using these
materials more effectively, through reclamation and higher-grade recycling,
would reduce the use of aggregates, save energy and reduce pressures on
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landfill sites (Vivian, 2001). For example, in 10 demonstration projects,
MACE, Laing Homes, AMEC Capital, Wren & Bell, Schal, Scottish
Executive, Try Construction, the Environment Agency and Carillion have
all worked with CIRIA to minimize waste. Examples of waste minimization
on these sites include (CIRIA, 2001):

® the recovery of 500,000 roof tiles for reuse in housing developments,
saving £80,000;

a house builder saving £600 waste disposal costs per housing unit built;

a reduction in over-ordering by using just-in-time deliveries;

the minimization of waste at the design stage of an office refurbishment;
the segregation of waste on-site, saving 20 per cent on disposal costs;
and

better control of waste by the use of rigorous procurement and con-
tractual measures.

MANAGERIAL AND FINANCIAL SUSTAINABILITY

What about all the support structures around supply chains, such as
financial decisions, management systems and governance? Certain pre-
conditions are necessary before an environmentally oriented value chain
can be created. These include an environmentally oriented system of
corporate management, a culture that allows learning, and a top-down
principle with bottom-up support. Development and change aimed
at the target audience are more likely to result in the environment
(or sustainability) being considered from the beginning of the process
(Steger, 1996).

Much of the influence on sustainability comes from outside the firm. Many
in the fund management community probably think that sustainable
development has little relevance to their decision making — but what
about the energy company that is ignoring the rising tide of pollution
legislation, or an automotive stockist that has not considered the implica-
tions of forthcoming vehicle recycling directives (Belsom, 2001)? When
the cost of emitting climate-change gases is incorporated into the tax
regime through the UK climate change levy, then the economics of doing
business will change. The Society of Motor Manufacturers and Traders
estimates that the extra cost for each new UK car after the implementation
of the End of Life Vehicle Directive will be between £115 and £300. These
uncertainties reduce the earnings from companies” stock and so their
performance on the stock market.

Socially responsible investment aims to influence companies to adopt
policies that benefit the environment and society at large. As investors,
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socially responsible investment funds have a great deal of influence over
the way in which a company conducts business (CIS, 2002). An EIRiS/NOP
(1999) survey found that over 75 per cent of UK adults think their pension
scheme should operate an ethical policy, if it can do so without reducing
the level of financial return. Of these, 39 per cent said their pension should
operate an ethical policy even when it might reduce the size of their final
pension. The growing prominence of ethical issues is also reflected in the
spectacular growth in numbers and size of available funds that apply
ethical criteria. Research by the Social Investment Forum indicates that,
in 1999, more than $2 trillion was invested in ethical funds in the United
States, up 82 per cent from 1997 levels.

Socially responsible investment is a growing trend and there are a large
number of rating organizations that assess and screen companies to provide
information on their operations. These rating organizations scrutinize
factors such as environmental impacts and solutions, sustainability issues,
management and external focus — and companies will need to consider
the strategic responses in these areas (Walker and Farnworth, 2001).

Reputation and governance of a company and its supply chain are also
key issues. Shell appeared very badly when it decided to sink an ageing
oil platform, Brent Spar, even though it transpired that its solution for
disposal was well researched and advised. Shell was unable to recover its
corporate reputation and has since attracted more unwanted attention
over its operations in Nigeria. Public and pressure group perception of a
product is also important in laundry detergents. Suppliers of phosphates
and linear alkyl benzene sulfonate (LAS) for laundry detergents in Europe
are having mixed success in their fight to gain environmental support for
their products. Denmark’s environmental authorities are taking such a
determined stance over LAS that Procter & Gamble has decided to stop
marketing detergents with the surfactant in that country. It is not good
for the image of its brands for the company to be seen to be opposing local
authorities, even though research indicates that LAS is more biodegradable
than the alternatives (Chemical Market Reporter, 2001).

BP looks at the challenge of sustainable development as a business
opportunity. ‘There are good commercial reasons for being ahead of the
pack when it comes to environmental issues’, says John Browne, BP’s
former Chief Executive. Business can play a leadership role in changes,
with change driven through market innovation being easiest for our society
to understand. The challenge is to develop sustainable business that is
compatible with the current economic reality. Dell, Sun Microsystems and
Cisco Systems have all identified supply chains as strategic differentiators,
using them to forecast and plan future products and services by building
trusting relationships through collaboration. As supply chains evolve
from linear supplier—customer links to dynamic networking organizations,
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all members become involved in defining the processes and contributing
to the value of the finished product or service. Innovative business
models and products must work financially, or it will not matter how
good they are ecologically or socially.

CONCLUSION

This chapter has shown that the pressures to be a more sustainable com-
pany in terms of the environment, economics and social responsibility are
increasing. It has also shown that many companies have already started
on the long road to sustainable development, some with huge success.
Sustainable development is here to stay as a customer requirement, and
the processes of supply chain management are ideally placed to respond
to that requirement. However, meeting customer and market expectations,
improving market access and increasing cost savings represent baseline
expectations and are important simply to environmentally responsible
companies remaining competitive. Control of the social and environmental
aspects of supply chains will lead to better understanding of the supply
chain as a whole. This in turn can lead to cost savings and better relation-
ships between partners.

There are many challenges for the supply chain in the WEEE legislation
in Europe. For some operators, little will change; for others, there will be
a complete sea change. There are opportunities in data management,
traceability and assurance, and in the potential development of interim
sorting centres or platforms, for retailers and producers. The division
of responsibility and accurate reporting is a challenge for members of
specific product supply chains. Those parts of the supply chain that can
respond to sustainability issues such as WEEE will generally be more
proactive and able to meet changing customer requirements and market
forces. By taking sustainability one step at a time — early in business
planning - it is indeed possible to differentiate and innovate to create
value. Supply chain management processes are an ideal place to start.
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Performance measurement
and management in the
supply chain

Alan Braithwaite, LCP Consulting

INTRODUCTION

If you cannot measure it, you cannot improve it. (Lord Kelvin, 1824-1907)

The measurement of business performance is deeply grounded in the
backward-looking accounting disciplines of recording profit. As a means
to enhance future profits, management now measures and reports on a
wide range of business performance from customer perception to strategy
consistency and adherence. At the operational level of customer service,
the supply chain is the kernel of the business. Indeed, the potential from
supply chain thinking and practice is founded in realigning operations
through the chain to reduce total cost and maximize service and return
on assets. So measurement is a core discipline and capability to provide
a framework for defining realignment and reporting progress as to its
attainment.

The supply chain is a complex system with many interfaces and dynamic
interactions. It is a significant challenge to define the measures at each
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point in the chain that are appropriate and consistent with the overall
desired results. In addition, the desired outcomes in terms of profit,
service, stock, assets and costs cannot be managed directly; while there is
a general expectation that sales growth will drive profits, the connections
to stock, service and cost are less direct.

Performance management in the supply chain is about setting goals
within and between functions that will lead to the desired results with
balance and without conflict. Ideally, these goals are then embedded
in the fabric of the management measurement and reporting of the
functions of the firm and its customers, suppliers and service providers.
Each function is responsible for delivering its part of the chain to the
performance objectives; and when things do not work as planned, the
requirement is for failures to be identified and recovery actions mounted.
Learning organizations will take the lessons of actual performance and
the experience of failure and recovery to adjust the goals across the chain,
acting as ‘stewards’ of the supply chain. This stewardship role is a key
responsibility for supply chain managers, since they often do not have
functional responsibility for all the chain, albeit they are judged and
rewarded on its overall performance.

There are two requirements of performance measurement in the sup-
ply chain: 1) understanding and embedding the value and importance of
measurement in a strategic framework for supply chain management;
and 2) creating a predictive framework of supply chain risk.

KEEPING SCORE — A BASIC MANAGEMENT
PRINCIPLE

Revenue is vanity, profit is sanity, and cash is reality. (Anon)

The essence of business is to generate profits and cash from satisfying
customers through its investment in assets and capabilities. Compared
with investing deposits in a bank, investors seek a premium return on
investment that reflects the additional risk of trading with the assets as
compared with the relative safety of the bank. Investors can mitigate risk
by holding a number of investments in a portfolio — since some investments
will go up while others may go down. Investors generally cannot run the
businesses in which they participate so they appoint management to do
this for them. They therefore want information on the financial health —
or otherwise — of the business so that they can make judgements on the
management and the prospects of the investment. Banks want the same
information in order to assess the viability of making loans, and govern-
ments want information so that they can exact the tax due.
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The requirement for compilation and disclosure of performance,
in terms of financial health, is therefore vital for the stakeholders. For
quoted companies there is an industry of financial analysis that picks
over the reported results and attempts to forecast the prospects. Accoun-
ting standards bodies such as the Securities and Exchange Commission
in the United States and the Accounting Standards Authority in the
UK regulate the preparation of company information. The trend has been
to require increasing disclosure — not just financially but also in respect
of subjects such as equal opportunities and environmental compliance
achievement.

The importance of trust and integrity in the preparation of financial
statements has been brought into sharp focus with the exposures of
corporate catastrophe and financial deceit at Enron, WorldCom and
Parmalat. The scale of these cases was unprecedented, but there have
always been such cases — with Maxwell Communications and Atlantic
Computers being UK examples from the last 20 years. Setting aside these
high-profile scandals, there are two major difficulties with financial
reporting. The first is that even financial reports prepared with absolute
integrity can stretch the notion of ‘profit’ to meet the aspirations of
management and option holders, or to defer tax liabilities. The second is
that reported performance is historical and has been likened to driving
down a highway steering through the rear-view mirror.

Performance measurement, reporting and management, therefore,
need to come closer to the reality of serving customers and the
operational demands of day-to-day decision making. In the context of
both business direction and the detail of the supply chain, the task of
measuring performance unpacks into many layers of detail; it is a
subject in its own right.

THE BALANCED SCORECARD — THE STANDARD
FOR GOAL SETTING AND MEASUREMENT

Since neither historical performance nor company budgets can be assured
to bear directly on a business’s long-term strategic objectives, a considerable
effort in the development of models and theories has been dedicated to
this problem. Among these are the Deming Prize (Isixsigma, 2006a), the
Malcolm Baldrige Award (Isixsigma, 2006b), the European Foundation of
Quality Management's business excellence model (EFQM, 2006) and the
balanced scorecard (Kaplan and Norton, 1996). In addition, theories such
as the learning organization (Senge, 1990) and knowledge management
(Snowden, 2000) devote much energy to similar issues. All these models
have strengths, depending on the purpose for which they are being used.
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However, the balanced scorecard offers a contained and comprehensive
approach to strategic direction and control issues; it is the reference for
many corporations and it fits especially well with supply chain thinking.

A balanced scorecard provides a picture of a business by combining
financial measures with assessments for customer satisfaction, key internal
processes and organizational learning and growth (see Figure 16.1). It
requires specific goals for customers in terms of time, quality, performance,
service and cost as well as relationship, brand and product leadership. The
internal perspective provides focus on the core competencies, processes,
decisions, and actions that have the greatest impact on attaining customer
satisfaction. The learning and growth perspective measures continual
improvements to people, systems and processes. Sitting above this frame-
work are the financial measures, which are essential for showing whether
executives have correctly identified and constructed their measures in the
three preceding areas.

Fundamentally a balanced scorecard should have a balance between
output measures (financial and customer) and input measures (perform-
ance drivers, such as value proposition, internal processes, learning and
growth). Every measure selected for a scorecard should be part of a
link of cause-and-effect relationships, ending in financial objectives that
represent a strategic theme for the business. Kaplan and Norton (1992)
outline four key processes that the balanced scorecard relies on to connect
short-term activities to long-term objectives:

1. Translating the vision. Managers are required to translate their vision
into actual measurements linked directly to the people who will
realize the vision.

2. Communicating and linking. The scorecard indicates what the organiza-
tion is trying to achieve for both shareholders and customers. The
high-level strategy map is translated into business unit scorecards and
eventually personal scorecards so that individuals understand how
their personal goals and performance support the overall strategy.

3. Business planning. Once the performance measures for the four per-
spectives have been agreed, the company identifies the key drivers of
the desired outcome and defines the milestones that mark progress
towards achieving their strategic goal.

4. Feedback and learning. This allows for regular performance reviews to
enable continuous improvement of the strategy and its execution.

In summary, the scorecard puts strategy and vision, not control, at the
centre. The measures are designed to pull people towards the overall
vision. This methodology is consistent with the approach of supply chain
management by helping managers overcome traditional functional
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The balanced scorecard strategy map
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Figure 16.1 Kaplan and Norton’s balanced scorecard framework

barriers and ultimately leads to improved decision making and problem
solving.

FUNDAMENTAL CONCEPTS OF SUPPLY CHAIN
MANAGEMENT AND MEASUREMENT

There are countless definitions of logistics and supply chain management
in circulation, with the two terms broadly interchangeable — but there
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is not a consistent view of what SCM really is or should be (Cooper,
Lambert and Pagh, 1997). Generally, SCM transcends firms, functions and
business — with a working definition of ‘A process orientation to managing
business in an integrated way that transcends the boundaries of firms
and functions, leading to cooperation, through-chain business process
synchronization, effective ranging and new product introduction, as well
as managing the entire physical logistics agenda’.

The mechanism by which the network of entities, which together make
up the supply chain, works is through shared information and closely
aligned processes. The vision for these networks is that they are charac-
terized by high levels of communication and transparency supported by
synchronous operations and performance measurement and management.
This brings us to:

® improved customer service experience;

® reduced inventories;

® Jower operating costs; and

® improved use of fixed assets.

The ultimate benefit is improvement in a mix of profitability, shareholder
value and market share — depending on the strategic priorities of the firm.
The implication is that the potential of supply chain management can
transform a company in terms of its performance; the leverage through the
combination of many small (albeit radical in their conception) improve-
ments in the economic structure of a company can be remarkable.

The big idea that sits behind the supply chain concept is a move from
function to process; the principle is that effectiveness of the chain is
enhanced dramatically by optimizing across functions and through the
whole chain compared with the accumulation of optimized functions.
Striking a balance between functional and total business is a crucial
dimension of SCM, although breaking down the barriers between functions
to improve supply chain integration is not a substitute for functional
excellence. Companies need to secure both dimensions — retaining and
improving their competence in all the functions in the supply chain.

Optimizing individual functional performance can prevent the achieve-
ment of the most cost- and service-effective supply chain (Braithwaite
and Wilding, 2004). Not only that, but it will also most likely insert further
undesirable volatility and actually increase cost. Traditional functional
methods of planning will never lead to breakthrough thinking in supply
chain design and, indeed, are a cause of organizational problems. So the
requirement is for the corporation to measure the end-to-end cost-to-serve
— at least internally, but preferably looking inside both its customers” and
its suppliers” operations — to enable a fundamental rebalancing on a holistic
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Figure 16.2 Balancing the supply chain
Source: LCP Consulting

basis that will deliver the required service at the lowest total cost (see
Figure 16.2).

Performance measurement and management are a critical component
of this rebalancing effort and a fundamental part of the supply chain
concept. They require balance and overall goal setting. Supply chain per-
formance measurement and management are the operational microclimate
of the balanced scorecard of Kaplan and Norton.

MASTERING THE COMPLEXITY OF SUPPLY
CHAIN AND LOGISTICS PERFORMANCE
MANAGEMENT

Supply chain management at this microclimate level is complex in its
detail. The biggest challenge in setting up measurement and manage-
ment programmes is mastering that complexity, to create an internally
consistent framework of goals that reflect the true relationships of cause
and effect.

Figure 16.3 shows a framework of cost and performance based on
structural determinants and management determinants. The idea of
structural and management determinants — and the distinction between
them — is important. Structural determinants relate to the ‘business we
are in’ expressed as products and customers. Here the choices for
management are limited; if you are in the fertilizer or seeds business
you have farmers and merchants as customers and deliver to farms. The
characteristics of the product are well defined and the nature of demand
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Figure 16.3 The complexity of supply chain and logistics, viewed
through determinants

is broadly local and national. In contrast, microchip manufacturers operate
on an international scale using airfreight and with billions of dollars
invested in plant. The fundamental difference in the products is driven
home by the cost per tonne of microchips being more than $500,000,
whereas the cost per tonne for fertilizer is typically less than $300.
Management determinants reflect the areas where management has
choices to make within the constraints of the nature of the business. There
are big strategy decisions to be made here in relation to sourcing, capacity
investment and characteristics, marketing positioning and service levels,
business process design and operational effectiveness. These choices
interact with each other and the structural determinants to drive the
end-to-end cost and performance. The scale and degree of interaction
across the various areas of cost and performance are multivariate and
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complex. The challenge that emerges for performance measurement and
management in the supply chain is to define correctly the relationships
and key drivers in the context of the choices that the company has made
in its markets. From the definition of these relationships arises the precise
specification of the measures to be used and the values to be set as goals
for the individual functional managers.

THE PRINCIPLE OF INPUT AND
OUTPUT MEASURES

The definition of cause and effect is important. The nature of the com-
plexity illustrated in Figure 16.3 is such that the measures of effect are
driven by the structure of the business and the key choices and designs
that management make.

The implications of this observation are that the ultimate performance
measures on which the stakeholders judge the business are not open to
direct action. For example, we cannot act directly on:

® sales revenue and the economies that go with scale without dealing
with the levels of customer satisfaction that are achieved in terms of
inventory availability and service turnaround;

® inventory levels in the chain without dealing with processes such
as forecasting accuracy and forecasting frequency and horizon, and
inventory record accuracy;

® cost-to-serve by product and customer without having designed the
network for sourcing and fulfilment.

These points make the distinction between input and output measures.
Of course we need both to see if the actions taken have achieved the
desired result. But there is limited value in just measuring the outputs
without having first identified the cause-and-effect relationships, and the
input measures that are likely to generate the desired change.

Figure 16.4 illustrates a simple example of input and output measures.
The input measures reflect the major changes that were effected in a
company, and the output measures were the consequences of these
actions, and illustrate the shareholder value that was created. The strategic
nature of the input measures is immediately clear, as is the improvement
that was attained in this manufacturing business. All of these improve-
ments were achieved through a long-term commitment to measurement,
stock policy adherence and stewardship, leading to the rebalancing of the
company’s supply chain.
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Measure Start Finish
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Figure 16.4 Input and output measures in a performance

improvement case

SETTING GOALS ACROSS THE CHAIN THROUGH
SERVICE LEVEL AGREEMENTS

The question most often asked in relation to performance measurement
is ‘'How should functional goals be set in the chain to secure the potential?’
And there is a further series of sub-questions arising from this major

question:

whole supply chain?

goals and attainment by others?

How does a function see its role and contribution to improving the
What levels of visibility should be given, between functions, of the

How does a function influence the performance of other members in

the chain that can impact its own performance but are out of its direct

control?
°

Who sets the measures of performance across the chain?

The idea of inter-functional service level agreements (SLAs) is designed to
resolve the first three of these questions. SLAs create a framework in
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which the various functions within a company and between organiza-
tions — both customers and suppliers — are measured against meaningful
objectives that will generate overall performance improvement.

The first big idea embedded in such SLAs is that they are not just
sequential between players in the physical chain, but also recognize the
obligations of every member of the team to the others, whether or not
they are next in line. The second big idea is that SLAs create a team
environment; all players know their places in the side, the contribution
that they make and the dependencies they have with other positions.

Figure 16.5 shows the standard conceptual framework of a sequential
chain that, by this definition of SLAs, is incomplete; it also shows an
example matrix of the SLAs that really need to exist. Each box in the SLA
framework needs to be populated with input measures as they reflect the
relationship that the functions have with each other. The entries are not
symmetrical, as the obligations of the functions in the context of the over-
all goals are not mutual. So, for example, the relationship between sales
and marketing and production planning is that sales and marketing must
produce a forecast on time and to the agreed level of accuracy, while
production planning’s commitment to sales and marketing is to turn that
forecast into available product through the creation of timely and
economic schedules. Equally, manufacturing will have commitments to
the business, including sales and marketing, that relate to adherence to
schedule, yield and quality performance; but in return manufacturing is
entitled to expect acceptable levels of demand volatility and schedule
stability from sales and marketing and demand planning.

It is important to note that the SLAs are entirely about input measures
such as adherence to schedule, quality and lead time. It is changes to these
measures and improvements in performance that drive value through
the company’s supply chain and its output measures of profit and value.

The creation of this matrix, even in the most rudimentary form, and
making it available to the entire business — together with published
current performance and future targets — answer the first two of the
sub-questions.

The process of setting up the SLA matrix and populating the targets
and the performance actually achieved is the way that the functions can
start to resolve the tensions relating to the impact they may have on each
other. This is a crucial organizational process — correctly represented at
board level — and it is this person (or small team) that sets the matrix in
conjunction with the functional heads, and then monitors attainment
and institutes corrective action where necessary. This is the idea of supply
chain stewardship. The steward holds the total vision for supply chain
improvement for the firm and the individual functional performances
that will deliver the result.
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Figure 16.5 The conventional sequential supply chain relationship and
the SLA matrix
© Source: LCP Consulting 2005

The SLA matrix needs to be maintained as a living framework that re-
sponds to external forces, actual performance and continuous learning.
This is a full-time organizational role. If supply chain management also
has direct functional reports, then it will need to isolate the stewardship
role within its own organization to ensure that balance and impartiality
are achieved.

THE DELIVERY, RECOVERY AND
STEWARDSHIP MODEL

Putting the SLA matrix into action is the process and activity of tracking
performance against targets and identifying opportunities for improve-
ment, not just looking back at past performance. The focus of performance
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Figure 16.6 The delivery, recovery and stewardship (DRS) model
Source: Logistics Consulting Partners Ltd 2001 — all rights reserved

management should be the future: what do you need to be able to do and
how can you do things better?

The delivery, recovery and stewardship (DRS) model is a way of insti-
tutionalizing measurement across the business. Figure 16.6 is a simple
representation of the DRS model designed to illustrate the cycle of each
function, measuring its delivery against its SLA in the matrix and including
the cost performance goals. Reports including the identification of failures
and the impact of recovery actions are produced at the functional level
and then consolidated by the supply chain steward. Recovery is an
important activity with the learning that comes with it. It is critically
important for organizations to recognize and plan for things that go
wrong. The stewardship role is to feed back to the functions the impact
of overall performance and propose changes to the SLAs, delivery per-
formance and the means of recovery.

The model is consistent with the so-called Shewhart or plan—-do—check-
act (PDCA) cycle, based on continuous improvement:

1. Business understanding and strategic directions: plan the process.

2. Running the operation to try to deliver in line with the plan: do the
operation and record the results.

3. Performance reporting against plan and interpretation of results: check
by analysis and reporting of performance according to key business
drivers.
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4. Tactical and strategic realignment: act to initiate improvement efforts
based on the lessons learned from experience. These experiences feed
into the new plan, since PDCA is a cyclical process.

In summary, the DRS model is a way to capture the supply chain im-
provement vision for the firm and to record and manage progress to its
attainment. It may seem daunting and potentially complex — and if this is
the case, the key is to start with the simplest possible framework and build
from it as the organization learns. In other words, adopt the same principles
of plan—do—check-act to the process of planning and measurement across
the chain as are being applied to the chain itself.

The stewardship role as a functionally independent agent in the
organization is crucial to the DRS model, and this is a difficult position to
define and maintain in the organization. The person who holds the role
will require vision, interpersonal skills and tenacity. The role needs the
highest level of board sponsorship, and the results of DRS need to be a
standard part of the board agenda. It is at this point that supply chain
management and corporate strategy meet.

DEFINING SPECIFIC METRICS
ACROSS THE CHAIN

The input and output measures described earlier are the high-level
corporate cause-and-effect metrics for the supply chain. The measures in
the SLAs are primarily about quality, compliance and time. The steward-
ship role requires these measures and adds cost measures to the portfolio.
In this section, the specifics of the measures that can be applied across the
supply chain are unpacked and described.

The supply chain and logistics professional and the corporate steward
of the chain will want to develop an overview of the chain; a useful way
to think about this is as a “dashboard” or control panel for the business.
This idea is illustrated in Figure 16.7, and many executives find the pre-
paration of such diagrams valuable in identifying the performance issues
in the chain and describing them to their colleagues. Measures may need
to reflect both changes over time and performance across the product
range of both customers and suppliers.

A further important point in relation to this overview is that, while
supply chain rebalancing via SLAs will be one of the key drivers for com-
petitive advantage, firms must also recognize that an equal and parallel
emphasis should remain on attaining functional excellence. The goals of
functional excellence, however, will be tempered at the margin through
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Figure 16.7 Viewing supply chain metrics across the chain

an understanding that such aims can lead to supply chain sub-optimization;
the SLAs are developed over time to eliminate potential conflicts.

Although the measures themselves are generic for most businesses, the
precise situation and issues for each firm will vary based on its competi-
tive situation, technology and product-market characteristics. It is helpful
to think of a hierarchy of measures across the chain in terms of both input
and output measures:

® Level 1 measures should provide headline measures for the supply
chain, such as orders on time in full with no invoice errors (OTIFNIE)
and stock cover set in a balanced way that supports the vision for
change.

® Level 2 measures should be used to provide further insight into the
results of level 1, such as quantity fill percentage, line fill percentage
and invoice accuracy.

® Finally, level 3 measures should provide diagnostics for use in problem
resolution and improvement processes, such as requests for credit,
clear-up rate and number of days out of stock by SKU.

Figure 16.8 provides examples of level 1 and 2 performance metrics across
a typical retail supply chain.
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Figure 16.8 Sample level 1 and 2 metrics containing both input and

output measures

Figure 16.8 starts to provide insight into the levels of detail that are in-
volved and can be used to challenge the connections between functions
and the real drivers. So, for example, the figure shows both ‘On time in full’
(OTIF) and ‘Order to delivery turnaround time’ (TAT). It is immediately
obvious that the longer the TAT, the higher should be the OTIF - since
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there is more time to get it right. But at the same time the longer the TAT,
the lower should be the inventory, as the more time manufacturing has to
respond to actual demand. TAT is therefore an input measure, and it is
also one that management may want to change, as faster service is likely
to be more competitive and create increased demand. In the same vein,
measures of plant, distribution centre and transportation efficiency will
be influenced by customer order turnaround time, forecast accuracy and
plant changeover time — all of which are input measures.

Having decided on the appropriate metrics of performance, it is neces-
sary to ensure that these individual measures are set in a balanced way to
provide an overall picture of supply chain performance and support the
business in moving to its goals. Figure 16.9 shows an example of a balanced
set of objective measures for a fast-moving consumer goods company.

Very high service performance with low levels of stock is secured by
quite high levels of forecast accuracy, very short manufacturing schedule
horizons and exceptional supplier performance. High levels of accuracy
are also essential, and the area sacrificed is that of distribution and freight
utilization. Setting these measures consistently — having understood the
relationships — is the key to avoiding functional conflicts that can cause
sub-optimal performance. Examples of this are:

® Stockholding targets that are set too low will disable customer service
attainment and reduce the number of orders fulfilled on time in full.

® Freight utilization and cost targets may delay shipments, leading to
increased stock and a negative impact on customer service.

® Manufacturing unit cost goals may drive up stocks and downstream
distribution costs because of long production runs and infrequent line
changes.
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With performance metrics established, greater focus can be put on supply
chain issues. This also aids in benchmarking by identifying current and
best practice in companies and their supply chains before using some of
the level 3 diagnostic metrics to develop an improvement programme.

Two of the biggest barriers to a successful performance measurement
and management programme are the compilation of data, and its analysis
and interpretation. Typically this involves hundreds of thousands of
transactions, many hundreds of general ledger codes, some thousands of
stock-keeping units, and hundreds of customers and suppliers. All these
can be linked through a number of plants and distribution centres.

Measurement and reporting used to be labour-intensive, but develop-
ments in mass data storage — often referred to as data warehousing — have
provided a new platform. Changes in recent years have been revolutionary
in terms of low-cost data storage, easy-to-program queries, and graphical
programs to represent the outputs. Skills and experience in data ware-
housing are being accumulated, and new software environments are
being launched to bring data together from different sources to give an
end-to-end picture.

FUTURE DIRECTIONS IN PERFORMANCE
MEASUREMENT

The major challenges for performance measurement in the supply chain
for the future rest in: 1) integrating performance management into the
fabric of the organization to drive supply chain strategy development
and implementation; and 2) creating predictive measurement frame-
works through which the corporation can identify the levels of risk that
are inherent in its supply chains. Both of these areas are ‘work in progress’
in terms of the development of a complete understanding and operational
frameworks through which they can be applied.

The word ‘integration” is overused in supply chain management,
without great clarity as to its meaning and implications. The LCP strategic
crystal has been used successfully to address this question by describing
the elements of an integrated supply chain strategy and showing how
they interact to deliver business value in terms of customer satisfaction
and economic value-add. Figure 16.10 shows the crystal, with the key
elements:

® Business processes — the processes of generating planning and
execution instructions through the chain that, if correctly designed,
will increase customer service and reduce inventories and capital
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Figure 16.10 The strategic supply chain crystal
Source: LCP consulting 2002

applied. Business process redesign in supply chain management is
focused on the principles of time compression and simplification.
Business processes are crucially dependent on systems, organization
and KPIs, three other points in the crystal. Business processes are key
input measures and a major part of the SLAs.

Business systems — the computer information systems that are applied
must serve the business processes and the organization, support the
network and inform the performance measurement environment.
Network infrastructure — the supply chain network is the key to the
cost performance in the chain and is enabled by the processes and
systems. The organization design must align to the network to enable
the lowest-cost operation.

Performance management framework through consistent and appro-
priate KPIs is central to an effective supply chain strategy, as we have
seen in this chapter. The process of performance management enables
the organization and is dependent on the systems and the processes.
Organization design is a most under-represented area of supply chain
strategy. An organization that is aligned to the strategy and is served
by the systems, processes and KPIs is central to realizing supply chain
value. As businesses move from a functional to a process orientation,
the boundaries of traditional functional power are challenged and
tensions are exposed. The SLA approach can help resolve these tensions
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Supply chain vulnerability — understanding the ‘drivers’

Environmental

External

Vulnerability

Internal

Figure 16.11 The supply chain risk honeycomb

since functional control is not required under that model. However,
the stewardship role is mandatory and, as discussed earlier, it must be
positioned in the organization with both power and independence.

® Skills and ways of working are the final facet of the crystal and, like
organization, are under-represented. The skills and behaviours to
move to a supply chain ethic, from function to process, are profoundly
different from those that have been trained into management over
many years.

Another major challenge in performance management is for boards to
recognize the risk that is endemic in their supply chains. Singhal and
Hendricks (2000) have shown that supply chain catastrophes are com-
mon and that they destroy shareholder value by an average 20 per cent.
With companies” supply chains being run ever more leanly, there is less
room for unexpected errors. The requirement exists to evaluate the risk
in a corporation’s supply; Figure 16.11 shows a conceptual model
(Braithwaite, 2003).

The underlying principle is that there are external determinants of
risk that relate to the business environment, and there are internal
determinants that relate to how the organization is aligned to its external
environment. As an example of how this model works, it should be
immediately clear that a company with a volatile market and supplies on
long lead times with extended planning, scheduling and manufacturing
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processes and a poor record of performance management is riding for a
fall. In contrast, a company operating in a market where demand is stable
and competition well defined can accommodate longer lead times from
suppliers and more rigid internal processes.

Risks external to the corporation can be summarized as follows:

® Demand risk relates to disturbances to the flow of product, information
and cash emanating from within the network, between the focal firm
and its market. In particular, it relates to the processes, controls, asset
and infrastructure dependencies of the organizations downstream.

® Supply risk is the upstream equivalent of demand risk; it relates to
disturbances to the flow of product or information emanating within
the network upstream of the focal firm.

® Environmental risk is the risk associated with external and, from the
firm’s perspective, uncontrollable events.

Risks internal to the corporation relate both to how the firm addresses
the external risks and to its competences to plan and execute its own
business:

® Processes are the sequences of value-adding activities undertaken by
the firm. The execution of these processes is dependent on internally
owned or managed assets and on a functioning infrastructure. Process
risk relates to disruptions to these processes.

® (Controls are the assumptions, rules, systems and procedures that
govern how an organization exerts control over the processes —and in
the supply chain they may be order quantities, batch sizes, safety stock
policies etc. Control risk is the risk arising from the application or
misapplication of these rules.

® Mitigation is a hedge against risk built into the operations and, there-
fore, the lack of mitigating tactics is a risk in itself. Contingency is the
existence of a prepared plan in the event of a risk being identified.

CONCLUSION

The potential for improvement through the development of performance
management metrics across the supply chain is a key differentiator of
change capability and organizational agility. Firms that develop supply
chain measurement, as a core business competence associated with stra-
tegic objectives, will have a strong foundation for defining realignment
internally and with both customers and suppliers.
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The combined use of supply chain performance metrics, balanced
scorecards, and the delivery, recovery and stewardship framework pro-
vides the capability to report on improvement, understand the factors
that are driven by the change and identify supply chain management
best practice.

There are six key points to hold in focus when developing a supply
chain performance management framework:

® No single measure defines supply chain performance — there are many
dimensions to measure.

® Measures can be in conflict — accentuating rather than breaking
functional differences.

® The need is to obtain balance throughout the supply chain and be
prepared to change.

® Measuring the overall performance at input and output levels is a key
first step to making improvements.

® This requires considerable investment of time and commitment.

® Measurement and its interpretation are valuable and difficult skills
that organizations should develop and nurture.

Organizations that have persevered with supply chain measurement and
management have experienced sustained improvements in business
performance.
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Optimizing the road freight
transport system

Alan McKinnon, Heriot-Watt University

INTRODUCTION

In an ideal world all trucks would run fully laden on every kilometre
travelled. If this could be achieved the economic and environmental
costs of road freight movement would be substantially reduced. Large
potential benefits can therefore accrue to individual companies and
the wider community from initiatives that improve the utilization of ve-
hicle capacity.

In this chapter we will examine the various ways in which vehicle
utilization can be assessed, consider the reasons why so many trucks
run empty or only partially loaded, and outline a series of measures that
companies can take to attain higher levels of vehicle fill.

ASSESSING THE UTILIZATION OF
VEHICLE FLEETS

Different indices can be used to measure the utilization of vehicle fleets,
each giving a different impression of transport efficiency.
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Tonne-kilometres per vehicle per annum

This index generally presents the trucking industry in a positive light.
It is essentially a productivity indicator, measuring the average amount
of work done annually by trucks. In the UK, for instance, it increased
fivefold between the early 1950s and late 1990s, mainly as a result of
companies taking advantage of increases in maximum truck weight and
running their vehicles for more hours of the day. Since 1999 this index has
‘plateaued’, suggesting that new initiatives may be required to intensify
truck usage (DfT, 2009). This productivity measure, however, presents
only a partial view of vehicle utilization. It takes no account of the propor-
tion of the available carrying capacity actually used during the year.
A vehicle with greater capacity could record higher productivity despite
having inferior utilization, as illustrated in Table 17.1. This important
difference between productivity and utilization is discussed in detail by
Caplice and Sheffi (1994).

Weight-based loading factor

This is generally expressed as the ratio of the actual weight of goods
carried to the maximum weight that could have been carried on a laden
trip. When this ratio is plotted through time, a less rosy picture of transport
efficiency emerges. In the UK, for example, average load factors (for trucks
with gross weights over 3.5 tonnes) declined from 63 per cent in 1990 to
57 per cent in 2004. This load factor is only a partial measure of vehicle
utilization, however. As it is an exclusively weight-based measure it takes
no account of the use of vehicle space/deck-area or the proportion of
vehicle-km run empty.

Space-utilization

Many low-density products fill the available vehicle space (or ‘cube
out’) long before the maximum permitted weight is reached. In sectors

Table 17.1 Comparison vehicle productivity and utilization measures

Gross Max payload Annual Average Productivity % Capacity
weight (tonnes) distance load tonnes Tonne-km/ utilization
travelled (km) veh/year Actual t-km/
Max t-km
32 tonnes 20 100,000 16 1,600,000 80%

40 tonnes 26 100,000 18 1,800,000 69%
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characterized by low-density products, weight-based load factors tend to
underestimate the true level of utilization. Where there are tight limits on
the stacking height of the product, loading is usually constrained much
more by the available deck area than by the cubic capacity. This deck area,
for example, can be covered with pallets stacked to a height of 1.5 metres,
leaving a metre or more of wasted space above them.

Very little research has been done on the space utilization of vehicles
and few attempts made to collect volumetric data on road freight flows.
In a study conducted in the Netherlands and Sweden, Samuelsson and
Tilanus (1997) asked a panel of industry experts to estimate the average
utilization of trucks, engaged in less-than-truckload deliveries, with
reference to a series of space-related indices. This revealed that cube
utilization was typically very low at around 28 per cent. On average,
however, just over 80 per cent of deck area was occupied and 70 per cent
of the available pallet positions filled. It was therefore mainly in the
vertical dimension that space was being wasted, with average load heights
reaching only 47 per cent of the maximum. A survey of 53 fleets, compris-
ing roughly 3,500 vehicles, in the UK food supply chain in 2002 found
that, on loaded trips, an average of 69 per cent of the deck area and 76 per
cent of the available height was utilized, corresponding to a mean cube
utilization of 52 per cent (McKinnon and Ge, 2004).

Empty running

The most obvious form of vehicle under-utilization is empty running.
Typically around a third of vehicle-km are run empty, though this pro-
portion varies with length of haul, type of vehicle, industrial sector and
the nature of the delivery operation (McKinnon, 1996). Empty running
generally occurs when operators are unable to find a return load. Unlike
passengers, who usually return to their starting point, most freight travels
only in one direction. In some countries, such as the UK, the proportion
of truck-km travelled empty has been declining. In Britain, for example, it
fell from 33 per cent in 1980 to 27 per cent in 2004, yielding significant
economic and environmental benefits. Other things being equal, if the
empty running percentage had remained at its 1980 level, road haulage
costs in 2004 would have been £1.2 billion higher and an extra 1 million
tonnes of CO, would have been emitted by trucks (McKinnon, 2006). In
recent years, however, the downward trend in empty running has gone
into reverse, raising the percentage of empty truck-km to almost 29 per
cent in 2008 (DfT, 2009). This runs counter to an average forecast made by
a panel of 100 logistics specialists surveyed in 2008 that the empty
running percentage would drop from 27 to 22 per cent between 2007 and
2020 (Piecyk and McKinnon, 2009).
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FACTORS CONSTRAINING VEHICLE UTILIZATION

The dominant constraints on vehicle utilization are as follows.

Demand fluctuations

Variability of demand over daily, weekly, monthly and seasonal cycles is
one of the main causes of the under-utilization of vehicle capacity.
Vehicles acquired with sufficient space or weight to accommodate peak
loads inevitably spend much of their time running with excess capacity.
Companies subject mainly to seasonal fluctuations can hire additional ve-
hicles or outsource more of their transport at peak periods, allowing them
to carry a regular base-load of traffic on their own vehicles during the
year. For those exposed to demand volatility on a daily basis, the efficient
management of transport capacity presents a much greater challenge.
Figure 17.1, for example, shows fluctuations in the daily demand for
trucks imposed on a major distributor of metal products over the period
of a month. The average daily requirement was for 150 vehicles, but on
particular days it varied between 96 and 190 vehicles. The company in
question was often only informed at 4 pm on Day 1 how many vehicles
would be required for deliveries by noon on Day 2. It is clearly very
difficult to maintain high load factors across a vehicle fleet subject to this

200

No. of trucks required

TWTHF M TWTHF M TWTHF M TWTHF M T W
Day of week

Figure 17.1 Variations in the daily demand for trucks experienced by
a major distributor of metal products
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degree of demand variability. Such variability is common in industries
characterized by just-in-time (JIT) replenishment, as discussed under the
next heading.

Just-in-time delivery

The replenishment of supplies in smaller quantities more frequently
within shorter lead times has tended to depress vehicle load factors.
Companies have often been prepared to accept lower vehicle utilization
and higher transport costs in return for large reductions in inventory
and other productivity benefits resulting from JIT. There is, nevertheless,
disagreement in the literature over the extent to which JIT has impaired
transport efficiency. Simulation modelling work by Swenseth and Buffa
(1990), for example, suggested that transport costs were inflated by JIT,
whereas Ansari and Heckel (1987) claim that, in practice, they were reduced.
By reconfiguring their inbound logistics, companies can mitigate the
adverse effects of JIT on transport efficiency, as illustrated by Nissan car
company (Energy Efficiency Best Practice Programme, 1998a).

Unreliability of delivery schedules

Where schedules are unreliable, transport managers are naturally reluctant
to arrange backhauls or more complex collection and delivery routes
within which higher degrees of load consolidation can be achieved.
Companies understandably prioritize outbound distribution to customers
and fear that a vehicle engaged in backhauling may not be repositioned
in time to handle the next delivery. Available survey evidence suggests
that the probability of a delivery being delayed can be relatively high.
In the course of seven transport ‘key performance indicator’ surveys
conducted in the UK between 2002 and 2007, operational data were
collected on 55,820 road journey legs in a range of freight sectors. Twenty-
six per cent of these legs were subject to a delay and these delays
averaged 41 minutes (McKinnon et al, 2009). Thirty-five per cent of these
delays were caused mainly by traffic congestion on the road network.
Most of the delays, however, occurred at the reception bays of factories,
distribution centres and shops, where ‘backdoor congestion’ increases
the average length and variability of loading and off-loading times. In
other countries characterized by much longer journey length and transit
times, delays of this magnitude would be unlikely to deter backloading
and consolidation initiatives, particularly as the potential rewards would
be much greater.
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Vehicle size and weight restrictions

As noted above, some loads reach the maximum weight limit before all
the space in the vehicle is occupied. Conversely, some low-density loads
exhaust the available space before the legal weight limit is reached. This
results in under-utilization of the vehicle in terms of either volume or
weight.

Handling requirements

Many companies sacrifice vehicle utilization for handling efficiency. For
example, by using roll-cages rather than wooden pallets supermarket
chains can substantially reduce handling times and costs but at the
expense of around 15-20 per cent lower space-utilization in shop delivery
vehicles.

Incompatibility of vehicles and products

It is clearly not possible to transport a return load of bulk liquids in a box
van or to consolidate part-loads of fertilizer and hanging garments. The
need for specialist handling and/or refrigeration and rules governing
cross-contamination restrict the proportion of the truck fleet that can be
used for particular loads.

Health and safety regulations

The weight and dimensions of loads are partly constrained by health and
safety regulations designed to ensure the welfare of employees.

Capacity constraints at company premises

Often the size of load is constrained by the available storage capacity at
either the origin or the destination of the trip, more commonly the latter.
Tanks and silos at farms or factories, for example, may not be able to hold
a full truck load, while many retailers have compressed back-storeroom
areas to maximize the front-of-shop sales floor. Warehouse racking
systems, particularly in the fast-moving consumer goods sector, have a
standard slot height for pallets of 1.7 metres. This limits pallets to a height
significantly below the vertical clearance of at least 2.4 metres in most
articulated trucks.
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Lack of knowledge of backloading and load consolidation
opportunities

Many of these opportunities are missed because carriers are simply
unaware of them. It is hardly surprising, therefore, that roughly half the
return loads carried by road in the UK are generated internally from
within the same company (Lex Transfleet, 2002). Companies have tradi-
tionally relied on informal methods of finding external backloads, most
commonly ‘word-of-mouth’.

Poor coordination of the purchasing, sales and logistics
functions

Opportunities for backloading are seldom discussed in the context of
trade negotiations between companies. Purchasing departments typically
regard inbound delivery as the responsibility of the supplier and fail to
explore with logistics managers possible synergies with the transport
operations of vendor companies. Sales staff, on the other hand, have a habit
of making delivery commitments to customers that entail transporting
part-loads often at short notice.

These constraints relate to five general factors: regulatory, market-
related, inter-functional, infrastructural and equipment-related. Figure 17.2
maps the links between the constraints and the five factors, recognizing
that the same factor can inhibit vehicle utilization in different ways. Physical
infrastructure, for example, can affect reliability, the maximum size and
weight of the vehicle and storage capacity at the delivery point. This
network diagram illustrates the underlying complexity of the problem.

One of the most pervasive and influential factors is the inter-functional
relationship between transport and other activities such as production,
procurement, inventory management, warehousing and sales. Companies
often quite rationally give these other activities priority over transport
efficiency. For example, inventory savings from just-in-time (JIT) replenish-
ment or reductions in handling costs accruing from the use of roll-cages
may exceed the additional cost of running a truck only part-loaded. It
can also be economically justifiable to deliver small orders to important
customers in an effort to secure their longer-term loyalty.

Much under-utilization of vehicle capacity, however, is not based on
careful analysis of logistical cost trade-offs and explicit calculations of any
related sales benefits. It is often unplanned and reflects the relatively
low status given to transport within corporate hierarchies dominated by
production, marketing and sales. The most that a logistics manager can
do is to optimize transport within the targets and constraints set by other
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Figure 17.2 Five-fold classification of the constraints on vehicle
utilization

departments (McKinnon, 2003). This may not be in the best interests of
the company, however. It would be preferable if the cost of reduced
vehicle utilization were objectively weighed against the benefits from the
other activities which regularly impair transport efficiency.

MEASURES TO IMPROVE VEHICLE UTILIZATION

This section reviews a series of measures that companies can adopt,
individually and in combination, to make better use of vehicle capacity.

Increase return loading

There are several ways in which companies can increase the level of
backloading.
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Logistical initiatives

There have been numerous examples in recent years of companies intro-
ducing initiatives to increase backloading. For example, Britain’s largest
supermarket chain, Tesco, has implemented ‘supplier collection” and
‘onward delivery” schemes. In the case of supplier collection, a returning
shop delivery vehicle collects goods from a supplier’s factory and carries
them to the retailer’s distribution centre. Onward delivery occurs where
a supplier’s vehicle offloads goods at the retailer’s distribution centre and
backloads with supplies destined for one of the retailer’s shops. This is
delivered on the way back to the factory, usually with minimal deviation
from the direct route. Tesco estimated that over a five-year period, these
schemes saved around 4.8 million truck-km (Energy Efficiency Best Practice
Programme, 1998b). The company has since assumed control of most of
the primary distribution of supplies from factories to distribution centres
by establishing ‘factory gate pricing’ arrangements with suppliers. This
has enabled it to increase the proportion of inbound supplies collected on
a backload basis (Potter et al, 2004). Other, more balanced forms of inter-
company collaboration can also increase opportunities for backloading
and cut empty running. These are discussed in a later section.

Use of freight procurement services

Load-matching agencies have existed for several decades, providing road
hauliers with a ‘clearing house’ service for potential backloads. They
relied on market knowledge, personal networking and the telephone
to broker deals between shippers and carriers. With the advent of the
internet, a new generation of freight exchanges has emerged, providing
web-enabled tendering, online auctions and bulletin boards for road
haulage services (Lewis, 2002). This is making it easier to match loads with
available vehicle capacity across much larger ‘communities’ of shippers
and carriers on both a short- and medium-term basis. One online freight
exchange estimated that companies using its procurement services were
able to cut their transport costs by an average of 8 per cent by increasing
‘carrier’s asset utilization while protecting their margins’ (Mansell, 2006,
p 27). More sophisticated online procurement options are now available,
involving the bundling of several companies’ freight demands prior to
the auction and the use of algorithms to improve the match between
shippers’ road freight demands and the available trucking capacity.
Web-enabled tendering of large shippers’ freight demands over periods
of 3-12 months appears to have had a greater impact on the efficiency of
road freight operations than short-term load-matching on a day-to-day
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basis. It has proved difficult for freight exchanges operating in this sector
of the online market to generate the critical volume of vehicle movements
needed to create a healthy supply of backloading opportunities (McKinnon
and Ge, 2006).

Installation of vehicle tracking systems

Advances in information and communication technology (ICT) and
telematics are facilitating the backloading of trucks (DfT, 2003). They
can support collaborative initiatives where the participating companies
and their logistics service providers operate from a common ICT plat-
form. This makes it much easier to find backloading and load con-
solidation opportunities and to coordinate the activities of the various
fleets. Also, by making transport operations more ‘visible’, telematics
can give both shippers and carriers greater confidence in delivery
schedules, helping to overcome one of the traditional obstacles to
backloading.

Reverse logistics

An increasing proportion of products is travelling back along the supply
chain for repair, reuse, recycling or remanufacture. The growth in the
recovery of waste packaging and life-expired product is partly the
result of government regulations and directives. This is creating new
opportunities for backloading in many industrial and retail sectors
(McLeod et al, 2008).

Statistical evidence that around 30 per cent of truck-km are run empty
can give the impression that there is huge inefficiency in road haulage
and enormous potential for increasing backloading. A retrospective
analysis of just under 9,000 road deliveries in the British food supply chain
over a period of 48 hours, however, revealed relatively few opportunities
for backloading after allowance was made for a series of operational con-
straints (McKinnon and Ge, 2006). It may not be possible to extrapolate
this result to other sectors and countries, though it does cast doubt on
claims that empty running can be drastically reduced.

Maximize the available carrying capacity

Very few loads simultaneously reach vehicle weight and volume limits.
Most fill out the vehicle space before the weight limit is reached or
vice versa. Increasing the weight limit or the physical dimensions of the
vehicle can, therefore, result in greater consolidation of loads.



294 Global logistics

Maximum vehicle weight

Within the EU, trucks engaged in cross-border transport have a weight
limit of 40 tonnes. For domestic road haulage within member states,
weight limits vary from 40 to 60 tonnes. In 2001 the UK government
decided to increase the maximum weight of a six-axle truck from 41 to 44
tonnes, following a study that suggested that the resulting consolidation
of loads in heavier vehicles could benefit both the economy and the
environment. An impact study conducted three years after the imple-
mentation of this measure confirmed that significant savings in vehicle-km,
cost and emissions have been achieved, with the greatest benefits enjoyed
by industrial sectors producing and distributing dense products, such as
coal, drinks, petroleum products and timber (McKinnon, 2005).

Vehicle size and design

It is generally acknowledged that the average density and “stackability” of
freight are declining. Table 17.2 lists the major reasons for these trends.
This is partly reflected in the increasing use of taller 9'6” (2.9m) containers

Table 17.2 Reasons for the declining density and ‘stackability” of
road freight

1. Change in the nature of the products: Many consumer products have become lighter
through time, as plastic and other synthetic materials have increasingly replaced
metal, wood and leather.

2. Increase in packaging: As packaging is relatively light, increases in the ratio of
packaging volume to product volume reduces the average density of freight
consignments.

3. Greater use of unitized handling equipment: This handling equipment takes up space
in the vehicle and reduces the average weight/volume ratio for the overall
payload.

4. Declining rigidity: In some sectors the increasing fragility of the product and
weakening of packaging material are limiting the height to which it can be
stacked. In the food and drink industry, for instance, cans have become thinner,
and rigid cardboard, plastic or even wooden boxes been replaced by cardboard
trays, which offer little vertical support.

5. Order-picking of palletized loads at an earlier stage in the supply chain: The mixed
pallet-loads that this produces tend to be lower, have an irregular profile and
offer less opportunity for stacking.

6. Tightening health and safety regulations: These regulations have restricted the height
to which pallets can be stacked to minimize the risk of injury to operatives during
loading and unloading,.
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in deep-sea container operations and of drawbar-trailer combinations in
European road haulage. Truck dimensions are constrained by the geometry
of road layouts, bridge heights and loading bays and by the height of
bridges and tunnels. Where the transport infrastructure permits an increase
in vehicle height, the insertion of an extra deck can allow firms to make
more effective use of vehicle space. In the UK, where most roads have
height-clearances of 5 metres (mainly to accommodate double-deck buses),
there are several thousand high-cube trailers, most of which have a second
deck (McKinnon and Campbell, 1997). One major UK retailer demonstrated
the benefits of double-decking by comparing operating parameters for
deliveries using a double-deck vehicle and two single-deck vehicles with
similar capacity. Unit delivery costs, vehicle-km and CO, emissions were
all around 48 per cent lower (DfT, 2005).

Longer and heavier vehicles

In some countries, such as Sweden, Finland, the Netherlands and
Australia, and in some US states, vehicle length and weight limits have
been relaxed to allow companies to run so-called ‘longer and heavier
vehicles” (LHVs), typically 25 metres or more in length and with maximum
gross weights in excess of 50 tonnes. In recent years, there has been much
debate in Europe, both at an EU level and within individual countries,
most notably the UK and Germany, on whether LHVs should be permitted.
It is generally acknowledged that the resulting consolidation of loads can
cut vehicle-km, fuel consumption and exhaust emissions, though concern
has been expressed about possible displacement of freight to LHVs from
other less environmentally damaging modes, particularly rail, and the
possibility that the consequent cost savings might generate more freight
movement. Studies of the environmental and economic impact of LHVs
have been conducted in Germany (Umwelt Bundes Amt, 2007) and the
UK (Knight et al, 2008). Partly on the basis of this research, the govern-
ments of these countries refused to legalize 25.25-metre vehicles, though
Britain is currently considering relaxation of the maximum length of
articulated vehicles with a single trailer from 16.5 to 18.75 metres. Another
study undertaken for the European Commission concluded that LHVs
could be widely introduced in Europe ‘without harming European
society as a whole’, though it recommended that several ‘countermeasures’
be implemented to minimize the negative impact on alternative modes,
allay safety concerns and prepare the road infrastructure (Transport and
Mobility Leuven, 2008).

Vehicles can be redesigned in other ways to permit greater load
consolidation. The compartmentalization of trucks has enabled grocery
retailers and their contractors to combine the movement of products
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at different temperatures on a single journey. This form of ‘composite
distribution’, for example, enabled the UK retailer Safeway to reduce the
average number of vehicle trips required to deliver 1,000 cases from five
in 1985 to one in 1995 (Freight Transport Association, 1995).

It is also possible to increase the maximum carrying capacity of a truck
within legal restrictions on gross weight, by reducing the weight of the
empty vehicle (or ‘tare’ weight). Use of lighter materials, such as aluminium
or carbon fibre, and fittings can substantially cut the tare weight. The US
Department of Energy and American Trucking Association aim to reduce
the combined tare weight of the tractor and trailer in a Class 8 articulated
truck by 5,000 Ib (2.27 tonnes) (Eberle and Smith, 2004). Existing trucks
already have widely varying tare weights. For example, a survey of trucking
operations in Germany revealed that the average empty weight of trucks
with a maximum 40 tonne gross weight was 14 tonnes, but the minimum
only 11 tonnes (Leonardi and Baumgartner, 2004). The main performance
indicator used in this study, the ‘efficiency of vehicle usage” (E), made
allowance for differences in the vehicle tare weights:

E = tonne-km / [(vehicle tare weight + load weight)] x distance travelled

If the lightest truck were used and fully laden, a theoretically optimal E
value of 0.725 could be achieved. The best practice operator in the survey
had an average E value of 0.56, while across the entire sample the mean
value was only 0.36. There was therefore considerable scope for efficiency
improvement, with much of the potential gain coming from the use of
lighter vehicles.

Use more space-efficient handling systems and packaging

The efficiency with which the cubic capacity of a vehicle is used partly
depends on the nature of the packaging and handling equipment.
Companies must reconcile the desire to maximize vehicle fill with the
need to protect products from damage in transit and to minimize handling
costs. The following examples illustrate the effects that handling /packaging
changes can have on the transport operation:

® Choice of loading method: A large mail order company managed to
improve vehicle cube utilization and cut vehicle-km by 6 per cent by
loading parcels loose rather than in bags.

® Pallet dimensions: It has been estimated that standardizing on a more
efficient size and shape of pallet in the European grocery supply chain
could cut transport costs by the equivalent of 0.25 per cent of sales
revenue (A.T. Kearney, 1997).
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® Stacking height: It was estimated in 1997 that if pallet-loads made full
use of the ‘vehicle inner heights’ the European grocery distribution
system would have required 15 per cent fewer trucks (Kearney, 1997).
Often the maximum height of these loads, however, is constrained by
the slot height in warehouse racking systems (typically 1.7 m) while
articulated trailers commonly have internal heights of 2.4 m.

® Modular loads: A French food manufacturer was able to improve vehicle
fill by 35-41 per cent by packing orders into modules of varying
heights (University of St Gallen, 2000).

® Shape and dimensions of product packaging: If cans of food were
square, rather than round, space utilization in vehicles, warehouses and
shop shelves could be raised by 20 per cent (Buckley and Hoyle, 2005).

Employ computer-based planning tools

A wide range of software tools is available to help companies optimize
the use of vehicle capacity. Over the past quarter century, computerized
vehicle routing and scheduling (CVRS) software has vastly improved in
terms of its functionality, flexibility, applicability, user-friendliness and
the efficiency of the solutions it yields. While the quality of the product
has dramatically improved, the real cost of the software and associated
hardware has sharply declined. CVRS helps companies to optimize the
use of vehicle assets with respect to various metrics, including distance
travelled, driving time, vehicle loading and cost (DfT, 2007). It is difficult
to estimate the average gain in transport efficiency from the use of CVRS
as this depends on the complexity and variability of the delivery operation
and the standard attained by the previous system of manual route and
load planning.

Over the past 6-8 years, a new generation of higher-level modelling
tools has been developed to optimize freight transport networks (rather
than the multiple-drop delivery rounds to which CVRS packages are
normally applied). Particular demand for such packages has come from
large retailers, which have integrated their systems of primary (factory to
DC) and secondary (DC to shop) distribution and are trying to maximize
truck utilization across this entire network. This has presented a formidable
analytical challenge. Currently available packages perform reasonably
well, though the development of new software tools incorporating genetic
algorithms should yield even more efficient solutions.

Adopt more transport-efficient order cycles

The nature of the order-fulfilment process can have a significant impact
on the efficiency of the transport operation. There are ways in which this
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process can be modified to allow firms to increase the degree of load
consolidation and hence improve transport efficiency.

Nominated day delivery system (NDDS)

Firms operating this system achieve much higher levels of transport effi-
ciency by encouraging customers to adhere to an ordering and delivery
timetable. Customers are informed that a vehicle will be visiting their area
on a ‘nominated” day and, that to receive a delivery on that day, they
must submit their order a certain period in advance. The advertised order
lead time is thus conditional on the customer complying with the order
schedule. By concentrating deliveries in particular areas on particular
days, suppliers can achieve higher levels of load consolidation, drop
density and vehicle utilization. Some sales managers oppose this system,
however, on the grounds that it will weaken their company’s competitive
position and probably result in sales losses in excess of the transport cost
savings. The experience of many of businesses that have applied NDDS
contradicts this view.

Abandoning the monthly payment cycle

Many companies invoice their customers at the end of each month,
giving them an incentive to order at the start of the month and thereby
obtain a longer period of interest-free credit. This can induce wide monthly
fluctuations in freight traffic levels, making it difficult for firms to manage
their vehicle capacity efficiently. Relaxing the monthly payment cycle
and moving to a system of ‘rolling credit’, where customers were still
granted the same payment terms but from the date of the order rather than
the start of the month, suppliers could significantly improve the average
utilization of logistics assets. This, however, ‘would require a fundamental
change in corporate culture and a relaxation of long-established traditions
in sales and finance departments” (McKinnon, 2004).

Collaborate with other users and providers of transport
services

There is a limit to how much any individual company can do to improve
the utilization of vehicle capacity. To reach high levels of utilization it is
often necessary to collaborate with other companies. This collaboration
can be two-dimensional.
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Horizontal collaboration

This occurs where companies at the same level in a supply chain combine
their freight transport demands to increase average consignment size or
create additional backloading opportunities. The need for such collabora-
tion is well illustrated by an analysis undertaken by a large British fast-
moving consumer goods (FMCG) manufacturer. It was concerned about
the effects of JIT pressures in the retail supply chain on the efficiency of
delivery operations. The company estimated that to be able to provide
daily delivery of full trucks-loads to a retailer’s distribution centre, it
would need to supply the DC with approximately 750,000 cases annually.
As Britain’s main supermarket and grocery wholesale chains have a total
of roughly 70 distribution centres, this would require an annual distribution
throughput of approximately of 50 million cases. Only a small group of
very large FMCG manufacturers have annual sales volumes as large as
this. To maintain full load deliveries on a daily basis, other manufacturers
would have to combine their loads.

More and more examples are emerging of companies sharing transport
capacity. Kelloggs and Kimberly-Clark, for example, firms with similarly
low-density products and complementary transport demands, have
jointly saved around 430,000 vehicle-km per annum by coordinating their
transport (Anon, 2008). A collaboration between United Biscuits and
Nestlé has been more radical as these companies are direct competitors in
the biscuit/confectionery market. They nevertheless took the view that
they ‘compete on the shop shelf and not in the back of a lorry” and have
been able to achieve transport savings of around 280,000 vehicle-km per
annum mainly through eliminating empty journey legs (Hasting and
Wright, 2009) .

Firms can also merge their logistics operations at a shared distribution
facility. For example, Unilever and Kimberley-Clark channel products for
the Dutch retail market through a distribution centre in Raamsdonksveer
operated for them by a logistics service provider (LSP) (ACR Logistics). As
a result of this collaboration the companies have been able to cut their
logistics costs by 12—15 per cent while responding to retailers” demands
for faster and more frequent delivery. Many LSPs now operate “primary
consolidation centres’ at which manufacturers can consolidate their
orders for onward delivery to retailers’ distribution centres in full loads.
It has been estimated that the number of ‘shared supplier consolidation
centres’ in the UK grocery supply chain increased from 11 in 1998 to over
100 in 2003 (Potter et al, 2003). Multi-company load consolidation also
occurs at the secondary distribution level (between distribution centre
and shop). Exel, for instance, operates a retail consolidation centre for
shops located at Heathrow Airport. It was estimated that when fully
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implemented this retail consolidation scheme would cut the number of
shop delivery vehicles visiting the terminal by 75 per cent and raise vehicle
load factors 90 per cent (Energy Efficiency Best Practice Programme, 2002).

To take advantage of horizontal collaboration many companies must
change the basis on which they outsource their transport. During the
1980s and 1990s, there was a sharp increase in the proportion of trucking
services provided on a dedicated basis for individual clients. Dedication
denies carriers the opportunity to perform their traditional ‘groupage’
role and, as a result, carries a vehicle utilization penalty. Many users of
dedicated services have now granted LSPs the freedom to carry other
firms’ traffic in their vehicles. Several company-sponsored studies of the
potential benefits of shared-user services in the automotive, consumer
electrical and clothing sectors in the UK, in each case replacing four or
five separate dedicated services, have indicated that this can reduce
truck-km by around 20 per cent.

Vertical collaboration

This involves collective action by trading partners at different levels in a
supply chain, often with the assistance of LSPs. It can help to ease the
first two constraints on vehicle utilization listed earlier, namely demand
fluctuations and JIT pressures. In the United States, the term collaborative
transportation management (CTM) has been used to describe a formal
initiative to encourage collaboration and the sharing of information
between manufacturers, retailers and carriers to cut transport costs while
improvingservice quality (Murphy, 2003). This is an extension of collabora-
tive planning, forecasting and replenishment (CPFR), which has focused
on the management of inventory across the supply chain. Key features of
CTM are the sharing of demand information with carriers and the closer
involvement of carriers in the replenishment process. As Browning and
White (2000) explain, ‘CTM... re-engineers the whole process so that the
carrier is now part of the larger, more focused buyer/seller team’ (p 3). By
giving carriers an ‘extended planning horizon” some have been able to
increase the utilization of their regional truck fleets in the United States by
between 10 and 42 per cent, mainly as a result of improved backloading
(Esper and Williams, 2003).

Another initiative relating to the management of product flow through
the vertical channel is vendor managed inventory (VMI). This gives
suppliers control over the replenishment process, enabling them to phase
the movement of products in a way that makes more efficient use of
vehicle capacity. Simulation modelling has been used to demonstrate the
potential transport benefits of VMI over a ‘traditional supply chain’ (Disney,
Potter and Gardner, 2003). Sometimes it is also necessary to increase storage
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capacity at the customer’s premises to accommodate the delivery of sup-
plies in full truck-loads. This applies particularly to the movement of bulk
commodities in process industries.

CONCLUSION

Transport optimization is the term now being widely used in business
circles to describe efforts to maximize vehicle utilization (ECR UK, 2003).
It is partly a reaction to the JIT trend, which has swept through manufac-
turing and retailing over the past quarter century. In the headlong rush
to cut inventory, many companies were prepared to sacrifice transport
efficiency. Now that low-inventory strategies are firmly in place, attention
is shifting to freight transport operations to see what can be done to improve
their efficiency. This is being reinforced by mounting concern about fuel
costs, driver shortages, traffic congestion and the environmental impact
of logistical activity, particularly on climate change.

Transport will inevitably be optimized within a range of constraints.
This chapter has examined these constraints and the series of measures that
companies can take to ease or overcome them. If properly implemented,
these measures can yield a combination of economic and environmental
benefits and help to make logistics more sustainable in the longer term.
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Retail logistics

John Fernie, Heriot-Watt University

The principles behind logistics and supply chain management are not
new, but it is only in the last 10 to 15 years that logistics has achieved
prominence in companies’ boardrooms. This is primarily because of the
impact that the application of supply chain techniques can have on a
company’s competitive position and profitability. Retailers have been
in the forefront of applying best-practice principles to their businesses,
with UK grocery retailers being acknowledged as innovators in logistics
management. This chapter discusses:

® the evolution of the logistics concept;

® QR/ECR and managing supply chain relationships;

® the application of supply chain concepts in different international
markets;

® future trends, including the impact of e-commerce upon logistics
networks.

THE EVOLUTION OF THE LOGISTICS CONCEPT

The starting point for any discussion of logistics invariably centres around
Drucker’s (1962) description of ‘the economy’s dark continent’, which
suggested that distribution was one of the last frontiers of business to be
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‘discovered’. He noted that distribution was viewed as a low-status
activity by managers, yet major cost savings could be achieved by manag-
ing this function more effectively. His ideas stimulated much debate, and
most of the early research emanated from the United States as techniques
developed in the context of military logistics began to gain acceptance in
the commercial sector.

By the 1970s and 1980s, the supply chain was still viewed as a series of
disparate functions — with materials management dealing with the ‘back
end’ of the supply chain and physical distribution management focusing
upon the flow of product from manufacturers to their customers (retailers
and wholesalers). As a result, the literature on the subject has developed
along two distinct routes: one pertaining to industrial and the other to
consumer markets. The materials management literature has its roots in
the management strategies of the Japanese and the application of total
quality management, just-in-time (JIT) production and supplier associ-
ations. More recently, the ‘Europeanization’ of the concepts includes
‘lean supply” and ‘network sourcing’.

The ‘front end” of the supply chain achieved greater prominence from
the 1970s, initially as physical distribution management (PDM) but more
recently as supply chain/logistics management. Initial work focused upon
manufacturers’ distribution systems, but as retailers centralized their
distribution and began to exert control over the retail supply chain, most
research focused upon retailers’ logistics strategies. In both industrial and
retail logistics research, the emphasis since the 1990s has been on viewing
the supply chain as an integrated whole rather than a series of disparate
parts. There is no point in taking cost out of one part of the supply chain,
only to add costs somewhere else in the chain!

In the context of retail logistics, several authors have sought to explain
the transformation of logistics practices since the 1970s. McKinnon (1996)
identified six trends to account for this:

® retailers increasing their control over secondary distribution (warehouse
to shop) — in the UK this process is complete in most sectors;

® restructuring of retailers” logistical systems through the development
of ‘composite distribution” and centralization of certain commodities
into particular supply chain streams;

® adoption of quick response techniques to reduce lead times through
the implementation of information technology, especially electronic
data interchange (EDI), electronic point of sales (EPOS) and sales-based
ordering (SBO);

® rationalization of primary distribution (factory to warehouse) and
attempts to integrate this and secondary distribution into a single
‘network system’;
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® introduction of supply chain management and efficient consumer
response (ECR);

® increasing return flow of packaging material and handling equipment
for recycle or reuse.

Fernie, Pfab and Marchant (2000) have built upon the work of Whiteoak
(1993), who charted the evolution of UK grocery distribution from the
1970s to the early 1990s, and identify four stages:

1. supplier control (pre-1980);
2. centralization (1981-89);

3. just-in-time (1990-95);

4. relationship (1995 onwards).

The first stage, supplier control, is widespread in many countries today,
and was the dominant method of distribution to UK stores in the 1960s and
1970s. Suppliers manufactured and stored products at the factory or nu-
merous warehouses throughout the country. Direct store deliveries (DSDs)
were made on an infrequent basis (7 to 10 days), often by third-party con-
tractors that consolidated products from a range of factories. Store managers
negotiated with suppliers and kept this stock in ‘the back room’.

The second stage, centralization, is now becoming a feature of retail
logistics in many countries and was prominent in the UK in the 1980s.
The grocery retailers took the initiative at this time in constructing large,
purpose-built regional distribution centres (RDCs) to consolidate products
from suppliers for onward delivery to stores. This stage marked the
beginning of a shift from supplier to retailer control of the supply chain,
with clear advantages for retailers:

reduced inventories;

lead times at stores reduced from weeks to days;
‘back-room’ areas released for selling space;
greater product availability;

‘bulk discounts’ from suppliers;

fewer invoices and lower administrative costs;
better utilization of staff in stores.

Centralization, however, required much capital investment in RDCs,
vehicles, materialhandlingequipmentand humanresources. Centralization
of distribution also meant centralization of buying, with store managers
losing autonomy as new headquarter functions were created to manage
this change. This period also witnessed a boom in the third-party contract
market, as retailers considered whether to invest in other parts of the
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retail business rather than logistics. All of the UK’s ‘big four’ grocery
retailers — Sainsbury, Tesco, Asda and Safeway — contracted out many
RDCs to logistics service providers in the mid- to late 1980s.

In stage 3, the just-in-time phase, major efficiency improvements were
achieved as refinements to the initial networks were implemented. The
larger grocery chains focused upon product-specific RDCs, with most
temperature-controlled products being channelled through alarge number
of small warehouses operated by third-party contractors. By the early
1990s, temperature-controlled products were subsumed within a network
of composite distribution centres developed by superstore operators.
Composites allowed products of all temperature ranges to be distributed
through one system of multi-temperature warehouses and vehicles. This
allowed retailers to reduce stock in store as delivery frequency increased.
Furthermore, a more streamlined system not only improved efficiency
but reduced waste in short-shelf-life products, giving a better-quality
offer to the customer.

Initial projects were also established to integrate primary with secondary
distribution. When Safeway opened its composite in 1989 at Bellshill in
Strathclyde, it included a resource recovery centre that washed returnable
trays and baled cardboard from its stores. It also established a supplier
collection programme, which saved the company millions of pounds
during the 1990s. Most secondary networks were established to provide
stores with high customer service levels; however, vehicle utilization on
return trips to the RDC were invariably poor, and it was efforts to reduce
this empty running that led to initiatives such as return trips with suppliers’
products to the RDC, or equipment or recycling waste from stores.

Although improvements to the initial networks were being implemented,
RDCs continued to carry two weeks or more of stock of non-perishable
products. To improve inventory levels and move to a just-in-time system,
retailers began to request more frequent deliveries from their suppliers in
smaller order quantities. Whiteoak, who represented Mars and therefore
suppliers’ interests, wrote in 1993 that these initiatives gave clear benefits
to retailers at the expense of increased costs to suppliers. In response to
these changes, consolidation centres have been created upstream from
RDCs to enable suppliers to improve vehicle utilization from the factory.

The final stage, the relationship stage, is ongoing but is crucial if further
costs are going to be taken out of the supply chain. In the earlier, third,
stage, Whiteoak had noted that the transition from a supplier- to a retail-
controlled network had given cost savings to both suppliers and retailers
until the just-in-time phase in the early 1990s. By the mid-1990s, retailers
had begun to appreciate that there were no more ‘quick wins’ to improve
margins. If another step change in managing retail logistics was to occur,
it had to be realized through supply chain cooperation.
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ECR initiatives launched throughout the 1990s have done much to pro-
mote the spirit of collaboration. Organizations are having to change to
accommodate and embrace ECR and to dispel inherent rivalries that have
built up over decades of confrontation. The UK has been in the vanguard
of implementing ECR, with Tesco and Sainsbury claiming to have saved
hundreds of millions of pounds. The key to the relative success of UK
companies has been their willingness to share EPOS data with their sup-
pliers through internet-based information exchanges.

LOGISTICS AND COMPETITIVE STRATEGY
IN RETAILING

Many of the current ideas on supply chain management and competitive
advantage have their roots in the work of Porter (1985), who introduced
the concept of the value chain in relation to competitive advantage. These
ideas have been further developed by academics such as Christopher
(1997). Now we have a supply chain model (Figure 18.1) where each stage
of the chain adds value to the product through manufacturing, branding,
packaging, display at the store and so on. At the same time, at each stage
cost is added in terms of production, branding and overall logistics costs.
The trick for companies is to manage this chain to create value for the
customer at an acceptable cost.

According to Christopher there are three dimensions to time-based
competition that must be managed effectively if an organization is going
to be responsive to market changes:

® time to market: the speed of bringing a business opportunity to market;

® ftime to serve: the speed of meeting a customer’s order;

® fime to react: the speed of adjusting output to volatile responses in
demand.

Suppller§ Inb.ou.nd Operations ) Branding Outpognd Customer.s
value chain / logistics logistics  / value chain

Figure 18.1 The extended value chain
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He uses these principles to develop strategies for lead-time management.
He argues that, if the lead times of the integrated web of suppliers necessary
to manufacture a product are understood, a “pipeline map’ can be drawn
to represent each stage in the supply chain process from raw materials to
customer. In these maps it is useful to differentiate between value-adding
time (manufacture, assembly, in-transit etc) and non-value-adding time
(when nothing is happening, but products and materials are standing
as inventory).

It was in fashion markets that time-based competition had most signifi-
cance, because of the short time window for changing styles. In addition,
the prominent trend in the last 20 years has been to source products
offshore, usually in low-cost Pacific Rim nations, which lengthened the
physical supply chains. These factors combined to illustrate the trade-offs
that have to be made in supply chain management and the need to
develop closerworkingrelationships with supply chain partners. Christopher
has used the example of The Limited in the United States to illustrate his
accelerating ‘time to market’. The company revolutionized the apparel
supply chain philosophy in the United States by designing, ordering and
receiving products from South-East Asia to stores in a matter of weeks
rather than the months of its competitors. New lines were test-marketed
in trial stores, and orders communicated by EDI to suppliers, which
used CAD/CAM technology in modifying designs. The products, already
labelled and priced, were consolidated in Hong Kong, where chartered
747s air-freighted the goods to Columbus, Ohio, for onward dispatch to
stores. The higher freight costs were easily compensated for by lower
markdowns and higher inventory turns per annum.

Quick response

The term ‘Quick Response’ (QR) was coined in the United States in 1985
(Fernie, 1994; Hines, 2001) when Kurt Salmon Associates (KSA) recognized
deficiencies in the fashion supply chain. According to KSA, only 11 weeks
out of the 66-week lead time were spent on value-adding processes,
and the rest were wasted in the form of WIP and finished inventories at
various stages of the complex system (Christopher, 1997, 1998; KSA, 1997;
Christopher and Peck, 2003). The resultant losses arising from this were
estimated at $25 billion — due to stocking too large an inventory of
unwanted items and too small an inventory of the fast movers.

In response to this situation, the US textiles, apparel and retail indus-
tries formed the Voluntary Interindustry Commerce Standards Association
(VICS) in 1986 as their joint effort to streamline the supply chain and
make a significant contribution in getting the in-vogue style at the right
time in the right place (Fernie, 1994, 1998) with increased variety (Lowson,
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1998; Lowson, King and Hunter, 1999; Giunipero et al, 2001) and inexpen-
sive prices. This is done by applying an industry standard for information
technologies (eg bar code, EDI, shipping container marking, roll ID
etc) and contractual procedures among the supply chain members (Ko,
Kincade and Brown, 2000). QR adopts an IT-driven systematic approach
(Hunter, 1990; Forza and Vinelli, 1996, 1997, 2000; Riddle et al, 1999) to
achieve supply chain efficiency from raw materials to retail stores — and
each member of the supply chain shares the risks and the benefits of the
partnership on an equal basis to realize the philosophy of ‘the whole is
stronger than the parts’.

QR, in principle, requires the traditional buyer—supplier relationship,
which is too often motivated by opportunism, to transform into a more
collaborative partnership. In this QR partnership, the objectives of the
vendor are to develop the customer’s business. The benefit to the vendor
is the likelihood that it will be treated as a preferred supplier. At the same
time, the costs of serving that customer should be lower as a result of a
greater sharing of information, integrated logistics systems and so on
(Christopher and Jiittner, 2000).

The last, and perhaps one of the most important, of the tenets of the
original proposition of the QR concept sees it as a survival strategy of
the domestic manufacturing sector in the advanced economies against
competition from low-cost imports (Finnie, 1992; MITI, 1993, 1995, 1999;
METI, 2002).

With the basic fashion category, relatively steady demand is a feature
of the market; therefore the US-born QR concept places much focus on
the relationship between retailers and the apparel manufacturers. The
eventual benefits to both parties are detailed in Table 18.1. Giunipero et al
(2001) summarize the hierarchical process of QR adoption (Table 18.2).
This model — most appropriate for the apparel-retail linkage in basic
clothing — has become a role model for QR programmes in other advanced
economies.

Table 18.1 Retailers” and suppliers” QR benefits

Retailers’” QR benefits Suppliers” QR benefits
Reduced costs Reduced costs

Reduced inventories Predictable production cycles
Faster merchandise flow Frequency of orders
Customer satisfaction Closer ties to retailers
Increased sales Ability to monitor sales
Competitive advantage Competitive advantage

Source: Quick Response Services, 1995
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Table 18.2 Technological and organizational QR development stages

Stage 1 Introduction of basic QR technologies
SKU-level scanning
JAN (standard) bar code
Use of EDI
Use of standard EDI

Stage 2 Internal process re-engineering via technological and organizational
improvement
Electronic communication for replenishment
Use of cross-docking
Small amounts of inventory in the system
Small lot size order processing
ARP (automatic replenishment programme)
JIT (just-in-time) delivery
SCM (shipping container marking)
ASN (advance shipping notice)

Stage 3 Realization of a collaborative supply chain and win-win
relationship
Real-time sales data sharing
Stock-out data sharing
QR team meets with partnerships
MRP (material resource planning)

Source: Giunipero et al, 2001; KSA, 1997

Having achieved many of the QR goals, VICS implemented a collabora-
tive planning, forecasting and replenishment (CPFR) programme, to
synchronize market fluctuations and the supply chain in more real time.
Through establishing firm contracts among supply chain members and
allowing them to share key information, CPFR makes the forecasting,
production and replenishment cycle ever closer to the actual demands
in the marketplace (VICS, 1998). While US practices have played a
leading role in QR initiatives in the apparel industry, much of their
success is in the basic fashion segment — where the manufacturing
phase is normally the first to be transferred offshore. In this sense, the
philosophy of QR as the survival strategy of fashion manufacturing in
the industrial economies has not been realized.

QR in Japan

The US fashion industry essentially produces for the international market
that is mostly controlled by the largest retailers — which are the real
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Figure 18.2 The structure of the Japanese fashion industry

promoters and the first to profit from QR (Taplin and Ordovensky, 1995;
Scarso, 1997). Japanese apparel firms have forged their success on flexible
specialization in a subcontracting network of process specialists (Piore
and Sabel, 1984; Azuma, 2001). Harsh competition from offshore, and
stagnant domestic consumption have come to highlight the costly struc-
ture and the lack of partnership in the Japanese fashion supply chain.
This led to the formation of the Quick Response Promotion Association
(QRPA) in 1994, as a joint endeavour to regain competitiveness of the
domestic industry, and effectively and efficiently serve ever-changing
customer needs.

Since the introduction of the first QR initiative in the Japanese fashion
industry, a series of programmes have been implemented from 1) the
retail-textiles, 2) the textiles—apparel, to 3) the apparel-sewing interfaces
(see Figure 18.2). With an increasing adoption of industry-standard
platforms for EDI, department stores and apparel firms have achieved
some of the expected QR benefits. Elsewhere in the supply chain, however,
there are fewer QR initiatives — and QR initiatives have not necessarily
worked throughout the domestic apparel sector.

Benetton and Zara

The importance of supply chain integration cannot be overstated;
however, much depends on the degree of control a company has over the
design, manufacture, marketing and distribution of its supply chain. Two
of the most successful fashion retailers in Europe — Benetton and Zara —
illustrate how an integrated supply chain can enhance the retail offer.
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Both companies draw heavily on lean production techniques developed
in Japan. Their manufacturing operations are flexible, involving a network
of subcontractors and, in the case of Benetton, suppliers in close proximity
to the factory. Benetton was one of the first retail companies to apply the
‘principle of postponement’ to its operations, whereby semi-finished
garments were dyed at the last possible moment when colour trends for
a season became apparent from EPOS data at the stores. So rather than
manufacture stock to sell, Benetton could manufacture stock to demand.

Zara’s operation has similarities with The Limited in the United States
in that the company scours the globe for new fashion trends prior to
negotiating with suppliers to produce specific quantities of finished and
semi-finished products. Only 40 per cent of garments — those with the
broadest appeal — are imported as finished goods from the Far East; the
rest are produced in Zara’s automated factories in Spain. The result of its
supply chain initiatives is that Zara has reduced its lead-time gap for more
than half of the garments it sells to a level unmatched by any of its
European or North American competitors.

Benetton, Zara and The Limited — as the latter's name suggests — have
narrow product assortments for specific target markets. This streamlines
and simplifies the logistics network. For general fashion merchandisers,
the supply chain is more complex, with thousands of suppliers around
the globe. Nevertheless, quick response concepts are being applied to
these sectors in an effort to minimize markdowns due to out-of-season or
unwanted stock in stores.

Although grocery retailers are more orientated to their national or
super-regional markets — such as the EU — than their clothing counter-
parts are, the internationalization of grocery retailers and their customers
has led to changing sourcing patterns. Furthermore, the increased com-
petition in grocery markets, with the resultant pressure on profit margins,
has acted as a spur to companies to improve supply chain performance.

Efficient consumer response

ECR emerged in the United States partly through the joint initiatives
between Wal-Mart and Procter & Gamble, in response to recession and
increased competition in the grocery industry in the early 1990s. Kurt
Salmon Associates were again commissioned to analyse the supply chain
of a US industrial sector, and they found similar features to those identified
in their earlier work in the apparel sector — excessive inventories, long
uncoordinated supply chains and an estimated potential savings of
$30 billion, 10.8 per cent of sales turnover (see Table 18.3).

ECR programmes commenced in Europe in 1993, and a series of projects
and pilot studies were commissioned — for example, a Coopers & Lybrand
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Table 18.3 Comparison of scope and savings from supply chain studies

Supply chain study  Scope of study

Estimated savings

Kurt Salmon
Associates (1993)

Coca-Cola supply
chain collaboration
(1994)

ECR Europe (1996,
ongoing)

US dry grocery sector.

127 European companies.
Focused on cost reduction
from end of
manufacturer’s line.

Small proportion of
category management.

15 value chain analysis
studies (10 European

manufacturers, 5 retailers).

15 product categories.
7 distribution channels.

10.8% of sales turnover

(2.3% financial, 8.5% cost).
Total supply chain $30 billion;
warehouse supplier dry sector
$10 billion.

Supply chain cut by 41% from
104 days to 61 days.

2.3%-3.4% of sales turnover
(60% to retailers, 40% to
manufacturer).

5.7% of sales turnover
(4.8% operating costs,
0.9% inventory cost).
Total supply chain saving
of $21 billion.

UK savings £2 billion.

Source: Fiddis, 1997

(1996) survey of the grocery value chain estimated potential savings of 5.7
per cent of turnover. Since then ECR has been adopted in countries
around the world.

The European ECR initiative defines ECR as a ‘global movement in the
grocery industry focusing on the total supply chain — suppliers, manufac-
turers, wholesalers and retailers, working closer together to fulfil the
changing demands of the grocery consumer better, faster and at least cost’
(Fiddis, 1997). Despite the apparent emphasis on consumers, early studies
focused on the supply side of ECR. Initially reports sought efficiencies in
replenishment and the standardization of material-handling equipment
to eliminate unnecessary handling through the supply chain. The Coopers
& Lybrand report in 1996 and subsequent reprioritizing towards demand
management — especially category management (McGrath, 1997) — have
led to a more holistic view of the supply chain. Indeed, the greater cost
savings attributed to the Coopers study compared with that of Coca-Cola
can be attributed to their broader perspective of the value chain.

The main focus areas addressed under ECR are category management,
product replenishment and enabling technologies. Figure 18.3 breaks
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these down into 14 further areas where improvements can be made to
enhance efficiency.

After the success of ECR Europe’s annual conferences from 1996, a
series of initiatives encouraged much greater international collaboration.
ECR movements began to share best-practice principles, most notably the
bringing together of different versions of the ‘scorecard’ that was used to
assess the performance of trading relationships. These relationships were
measured under four categories — demand management, supply manage-
ment, enablers and integrators (see Figure 18.4). Comparing this with
Figure 18.3 shows how ECR has developed in recent years to accommo-
date changes in the market environment. Retailers are becoming more
sophisticated in their approach to demand and supply management, and
there has been considerable progress in moving from traditional ‘bow tie’
relationships between retailers and their suppliers to a multi-functional
team structure (see Figures 18.5 and 18.6).

Although logisticians would prefer a consistent flow of product through
the supply chain, tactical promotions remain a feature in many retailers’
marketing strategies. Research by Hoch and Pomerantz (2002) on 19 food
product categories in 106 supermarket chains in the United States shows
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that price sensitivity and promotional responsiveness are much greater
with high-frequency, staple purchases. These staple products benefited
from range reduction, compared with more specialist niche products
where greater variety and range built store traffic.

In order to integrate this demand-side planning with continuous
replenishment, collaborative planning is necessary. The main catalyst for
this was the VICS initiative on CPFR, which drew its primary support
from US non-food retailers and their suppliers until the late 1990s when
the grocery sector embraced the CPFR model. For example, Wal-Mart
and Warner-Lambert are usually cited as key partners in sales forecast
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collaboration in the early to mid-1990s. The shift into grocery is hardly
surprising in view of Wal-Mart’s move into food through its supercentres
in the United States and its overseas acquisitions of grocery businesses
such as Asda in the UK.

By the late 1990s, VICS had produced a nine-step generic model bringing
together elements of ECR initiatives — the development of collaborative
arrangements, joint business plans, shared sales forecasts and continuous
replenishment from orders generated. Although the tenets of CPFR have
been established, the implementation of the model remains patchy and,
like ECR initiatives, tends to focus on ‘quick wins” where measurable
profit enhancement or cost savings can be achieved. Most pilot schemes
have involved a handful of partners dealing with specific categories.
Companies come from a variety of technical platforms and cultures of
collaboration. Indeed, the likes of Wal-Mart, Tesco and Sainsbury with
their own intranet exchanges could actually impede more universal
adoption of common standards!

To implement CPFR, it is a prerequisite that a close working relation-
ship has been fostered between trading partners, in order to invest the
necessary human resources to develop joint plans to generate real-time
forecasts. There is clearly more volatility of demand with price promo-
tions and seasonal and event planning. CPFR generates greater benefits
in these heavily promoted channels where over-stocks or out-of-stocks
are more evident than in high-volume, staple, frequently purchased items
where demand is more predictable.

DIFFERENCES IN LOGISTICS ‘CULTURE’
IN INTERNATIONAL MARKETS

ECR principles have been adopted at different stages by different com-
panies in international markets —and new entrants to a market can change
the distribution culture of that market. Differences in such markets are
more likely to exist in the context of fast-moving consumer goods, espe-
cially groceries, because of the greater variations in tastes that occur in
both national and regional markets. The catalyst for much of the interest
in these international comparisons was the revealing statistic from Kurt
Salmon Associates (1997) that it took 104 days for dry grocery products to
pass through the US supply chain from the suppliers’ picking line to the
checkout. With the advent of ECR, it was hoped to reduce this to 61 days
— a figure that was still behind the lead times encountered in Europe,
especially in the UK, where inventory in the supply chain averaged
around 25 days (GEA, 1994).
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Mitchell (1997) explains the differences between the United States and
Europe in terms of trading conditions, stating that:

® The US grocery retail trade is fragmented and not as concentrated as
in parts of Europe.

® US private-label development is primitive compared with that in
many European countries.

® The balance of power in the manufacturer—retailer relationship is very
different.

® The trade structure is different, with wholesalers playing a more
important role in the United States.

® Trade practices such as forward buying are more deeply rooted in the
United States than in Europe.

® Trade promotional deals and the use of coupons in consumer promo-
tions are unique to the United States.

® [egislation, especially anti-trust legislation, can inhibit supply chain
collaboration.

Fernie (1994, 1995) cites the following factors to explain these differences
in trading conditions:

the extent of retail power;

the penetration of store brands in the market;

the degree of supply chain control;

types of trading format;

geographical spread of stores;

relative logistics costs;

level of IT development;

relative sophistication of the distribution industry.

Of these eight factors, the first three can be classified as relationship
factors and the remainder as operational factors. Clearly there has been a
significant shift in the balance of power between manufacturer and retailer
during the last 20 to 30 years, as retailers increasingly take over responsi-
bility for product development, branding, packaging and marketing. As
mergers continue in Europe, retailers have grown in economic power to
dominate their international branded manufacturer suppliers. While there
are different levels of retail concentration at the country level, the trend is
forincreased concentration —especially as Southern and Eastern European
markets are targeted by the major Western European retail chains.

By contrast, Ohbora, Parsons and Riesenbeck (1992) maintain that this
power struggle is more evenly poised in the United States, where the
grocery market is more regional in character, enabling manufacturers to
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wield their power. This, however, is changing as Wal-Mart develops its
supercentres and acts as a catalyst for the ‘consolidation wave’ throughout
the 1990s and early 21st century (Wrigley, 2001). Nevertheless, the immense
size of the United States has meant that there has never been a true
national grocery retailer.

Commensurate with the growth of these powerful retailers has been
the development of distributor labels. This is particularly relevant in the
UK where supermarket chains have followed the Marks & Spencer strat-
egy of strong value-added brands that can compete with manufacturers’
brands. British retailers dominate the list of top 25 own-label retailers in
Europe.

The net result of this shift to retail power and own-label development
has meant that manufacturers have been either abdicating or losing their
responsibility for controlling the supply chain. In the UK the transition
from a supplier-driven system to one of retail control is complete com-
pared with some parts of Europe and the United States.

Of the operational factors identified by Fernie (1994), the nature of
trading format has been a key driver in shaping the type of logistics
support to stores. For example, in the UK the predominant trading format
has been the superstore in both food and specialist household products
and appliances. This has led to the development of large RDCs for the
centralization of stock from suppliers. In the grocery sector, supermarket
operations have introduced composite warehousing and trucking whereby
products of various temperature ranges can be stored in one warehouse
and transported in one vehicle. This has been possible because of the scale
of the logistics operation — namely large RDCs supplying large superstores.
Further upstream, primary consolidation centres have been created to
minimize inventory held between factory and store. The size and spread
of stores will, therefore, determine the form of logistical support to retail
outlets. Geography also is an important consideration in terms of the
physical distances products have to be moved in countries such as the
UK, the Netherlands and Belgium compared with the United States and,
to a lesser extent, France and Spain. Centralization of distribution into
RDCs was more appropriate to urbanized environments, where stores
could be replenished regularly. By contrast, in France and Spain some
hypermarket operators have widely dispersed stores, often making it
more cost-effective to hold stock in store rather than at an RDC.

The question of a trade-off of costs within the logistics mix is, therefore,
appropriate at a country level. Labour costs permeate most aspects of
logistics — and not surprisingly dependence on automation and mechan-
ization increases as labour costs rise. Scandinavian countries have been
in the vanguard of innovation here because of high labour costs — and
similarly it can be argued that UK retailers have been innovators in ECR
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because of high inventory costs, caused by high interest rates, in the 1970s
and 1980s. This also is true of land and property costs. In Japan, the United
Kingdom and the Benelux countries, the high cost of retail property acts
as an incentive to maximize sales space and minimize the carrying of
stock in store. In France and the United States, the relatively lower land
costs lead to the development of rudimentary warehousing to house
forward-buy and promotional stock.

In order to implement ECR, there are ‘enabling technologies” (Coopers
& Lybrand, 1996) but their implementation is patchy both within and
between organizations. For example, McLaughlin, Perosio and Park (1997)
comment that 40 per cent of order fulfilment problems in US retailers are
a result of miscommunications between retail buyers and their own dis-
tribution centre personnel. In Europe, Walker (1994) showed that EDI
usage was much greater in the UK than in other European countries —
notably Italy with its high cost of telecommunications, lack of management
commitment and insufficient critical mass of participants. Since then,
widespread ECR initiatives have led to greater use of ‘enabling technologies’,
including web-based technologies, to enhance collaboration.

One area of collaboration that is often overlooked is that between
retailer and logistics contractors. The provision of third-party services to
retailers varies markedly by country according to the regulatory environ-
ment, the competitiveness of the sector and other logistics culture factors.
For example, in the UK the deregulation of transport occurred in 1968,
and many of the companies that provide dedicated distribution to RDCs
today are the same companies that acted for suppliers when they controlled
the supply chain 20 years ago. Retailers contracted out because of the
opportunity cost of opening stores rather than RDCs, the cost was “off-
balance sheet’, and there was a cluster of well-established professional
companies available to offer the service. The situation is different in other
markets. In the United States, third-party logistics is much less developed,
warehousing is primarily run by the retailer, and transport is invariably
contracted out to local hauliers. Deregulation of transport markets has
been relatively late in the United States, leading to more competitive
pricing. Similarly, the progressive deregulation of EU markets is breaking
down some nationally protected markets.

THE INTERNATIONALIZATION OF
LOGISTICS PRACTICES

The transfer of ‘know-how’ proposed by Kacker (1988) can be applied to
logistics practices. Alternatively, companies can pursue an organic growth
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strategy by building up a retail presence in target markets before rolling
out an RDC support function. For example, Marks & Spencer’s European
retail strategy initially was supported from distribution centres in southern
Britain. As French and Spanish markets were developed, warehouses
were built to support these stores in Paris and Madrid respectively.
Another dimension to the internationalization of retail logistics is the
internationalization of logistics service providers, many of whom were
commissioned to operate sites on the basis of their relationship with
retailers in the UK. With Marks & Spencer, Exel was the contractor
operating the RDCs in France and Spain.

The expansion of the retail giants into new geographical markets is
leading to internationalization of logistics. The approach to knowledge
transfer is largely dependent upon the different models of globalized
retail operations utilized by these mega-groups. Wrigley (2002) classified
these retailers into two groups: one following the ‘aggressively industrial’
model, the other the “intelligently federal’ model (see Table 18.4). In the
former model, to which Wal-Mart and to a lesser extent Tesco can be
classified, the focus is upon economies of scale in purchasing and strong
implementation of the corporate culture and management practices.

In the UK, Wal-Mart’s impact on Asda’s logistics has been mainly in
enhancing IT infrastructure and reconfiguring its distribution network to
supply the increase in non-food lines. By 2005, 20 supercentres had been
opened, with 50 per cent of their space devoted to non-food items — and
existing stores will release more space for these with the release of space
from enhanced IT systems. Project Breakthrough introduced new EPOS
and stock data systems from 2000, and their retail link system has allowed
greater coordination of information from till to supplier, reducing costs
and enhancing product availability.

Ahold, by contrast, adheres to the intelligently federal model. It has
transformed logistics practices through retail alliances, and through
synergies developed with its web of subsidiaries. In the United States, for
example, it has retained the local store names post-acquisition and adopted
best practice across subsidiaries.

Another method of transferring ‘know-how’ is through retail alliances,
a large number of which exist throughout Europe, most of which are
buying groups (Robinson and Clarke-Hill, 1995). However, some of these
alliances have been promoting a cross-fertilization of logistics ideas and
practices. In the case of the European Retail Alliance, Safeway in the UK
has partnered with Ahold of the Netherlands and Casino in France. Not
surprisingly, the exploitation of UK retail logistics expertise has enabled
distribution contractors to penetrate foreign retail markets, not only in
support of British retail companies’ entry strategies but also for other
international retailers. Harvey (1997), chairman of Tibbett and Britten,
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Table 18.4 Alternative corporate models of a globalized retail
operation

‘Aggressively industrial’ ‘Intelligently federal’

Low format adaptation Multiple/flexible formats

Lack of partnerships/alliances in Partnerships/alliances in emerging markets

emerging markets

Focus on economies of scale in Focus on back-end integration, accessing

purchasing, marketing and logistics economies of skills as much as scale, and
best-practice knowledge transfer

Centralized bureaucracy, export of Absorb, utilize/transfer, best local

key management and corporate management acquired

culture from core

The global ‘category killer’ model The umbrella organization/corporate
parent management acquired model

Source: Wrigley, 2002

argued that the success of his company — and other UK logistics specialists
—is derived from the success of fast-moving consumer goods, but, as with
UK retailers, success for the future lies with global opportunities.

THE FUTURE

Clearly there has been a transformation of logistics within retailing
during the last 25 years. Centralization, new technologies, ECR, QR and
CPFR, and the implementation of best-practice principles have resulted
in logistics becoming a key management function within retailing. But
what of the future? With the exception of e-tail logistics, there is a feeling
of déja vu about the concerns expressed by senior logistics managers on
the key issues to be addressed. Product availability — or the ‘last 50 yards’
issue — is of prime concern. It is somewhat alarming that on-shelf avail-
ability for some of our major grocery retailers is no better than it was 30
to 40 years ago for many key value items (KVIs). In the 1960s and 1970s,
customers could easily go to the nearest store to pick up a manufacturer’s
brand unavailable at their preferred store. In the days of car-orientated
supermarkets it would seem that store switching is less likely than in the
days when a greater number of outlets and companies prevailed. Continual
non-availability of key items can be a major factor in diminishing store
loyalty. It is not surprising, therefore, that much of the focus of CPFR
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initiatives is not only on promotional items but also on KVIs to enhance
on-shelf availability. In order to sell in-store, replenishment times need
to be reduced so that the overall supply chain is more flexible to meet
changing consumer demands.

In many ways this is a rerun of issues originally raised in the 1970s and
1980s. The main difference now is that retailers have a range of tools that
allow massive supply chain savings to be realized. The problem is that the
infrastructure changes required and the systems enhancement needed
involve massive capital investment at a time when competition is fierce and
achieving sales growth is difficult. All of these initiatives are also resource-
hungry in terms of management time, and have considerable implications
for the relationships among people, processes and technology. In retail-
ing, competitive advantage is invariably achieved on the successful
implementation of initiatives that are available to all — but only realized
by companies with the quality of management to achieve results.

Tesco has been particularly innovative in seeking new solutions to
improve on-shelf availability and reduce stockholding levels. Shock
stock-outs in the 1970s emphasized the importance of supply chain
management to the company and drove recognition that the supply chain
was an integral part of company strategy. In the 1980s Tesco was in the
forefront in creating composite distribution centres, and in the 1990s
it implemented ECR and CPFR. Since the late 1990s much of Tesco’s
management philosophy has been linked to ‘lean thinking’, and further
improvements are ongoing. One initiative that has created a high degree
of controversy has been the advent of factory gate pricing. Although
backhauling and consolidation of loads was a feature of the previous
decades, this was organized on a fairly ad hoc manner with a series
of bilateral transport contracts between logistics service providers and
retailers and manufacturers. Now the larger grocery retailers are sourcing
products ‘ex-works’, thereby managing the entire transport operation
from factory to consumer.

The concept of factory gate pricing is not just being applied to the
grocery sector. Similar principles are being adopted in non-food, and
especially the fashion sector. Instead of FOB, retailers are seeking to
source ex-works, liaising with LSPs to consolidate loads and prepare
floor-ready merchandise to minimize handling at the downstream part
of the supply chain. The fashion sector has a longer and more complex
supply chain than groceries, but lead times to the EU can be reduced
(relative to Pacific Rim sources) by sourcing from the Middle East and
Eastern Europe. As Marks & Spencer has acknowledged, however, the
quest for low-cost sourcing is only one solution to competing in highly
competitive pricing markets. Other developments in fashion have seen
time-based competition become more critical, with retailers such as Zara
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emerging and competing successfully, in part on supply chain speed
and excellence.

Advances in information systems over the last two decades have acted
as enablers facilitating supply chain efficiency. Bar codes, EDI, enterprise
resources planning (ERP) systems and internet-based exchanges have all
reduced the administrative costs of communication among supply chain
partners. The next potential major technological breakthrough that
will have a significant impact upon supply chain costs is radio frequency
identification (RFID) technology. Potential benefits to retailers are claimed
to be immense. RFID could lead to the effective tracking of goods from
factory to the home. Issues of cost and concerns over consumer privacy
threaten the implementation of RFID, but it may also be that proponents
have minimized some of the management and data use implications.

It is probable that the technology will be rolled out in stages, focusing
on obvious issues and bottlenecks in supply chains. Initially the focus will
be on tracking pallets, dollies and bins as they move from picking to
the back room of the store. This will give cost savings in labour through
greater automation of tracking and more visibility. Shrinkage (which
costs retailers 1-2 per cent of sales a year) and stockholding levels should
be reduced. As the costs of tags reduce — and if fears over consumer
privacy are addressed — RFID tags will be used at the item level and
implemented at store level. For retailers seeking to maximize on-shelf
availability, this should give up-to-date information on sales and in-store
inventory, with consequent supply chain benefits.

E-tail logistics is one area where activity is considerable — though perhaps
not yet at the level anticipated by most commentators. Major changes
may still occur, particularly when the e-tailing sector achieves greater
stability. In the last few years a shake-out of the dot.com sector has
occurred. In the non-food sector, a well-established delivery system is now
in place and this system is being refined to accommodate the multi-channel
strategy that is being adopted by most successful retailers. Traditional
catalogue retailing incurred a high rate of ‘returns’ through the logistical
network. This is being reinforced by online retailing, where around one-
third of non-food products delivered to the home are returned. The reverse
logistics task of retrieval, repackaging and returning or re-routeing mer-
chandise is complex enough from home to warehouse, but web shoppers
are also returning merchandise to their nearest store. ‘Bricks and clicks” may
increase customer spend and enhance loyalty but it also adds to costs. The
need to invest in systems and infrastructure to accommodate such changes
is leading to the formation of alliances among retailers to share these costs
and build upon their relative expertise in supply chain functions.

E-grocery logistics has posed more formidable challenges. The initial
"hype’ associated with the dot.com boom led to much investment into
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dedicated picking centres. In retrospect this was a flawed strategy based
on unrealistic demand projections. Store-based fulfilment offered a more
risk-averse approach to e-grocery, with demand met from existing assets
and the e-grocer able to refine its systems and customer service as it
gained experience. Nevertheless, there are questions about the long-term
sustainability of such a model if online grocery sales continue to grow
at current rates. The sharing of the same inventory between store and
online shopper could aggravate the on-shelf availability problem and
ultimately lead to poor customer service levels for both. As the market
matures, investment in ‘stand-alone’ picking centres will be necessary in
specific geographical markets, and the market leader, Tesco, intends to
open such a centre in Croydon, near London, in 2006.

Regardless of the fulfilment model used, the ‘last mile” problem is far
from being resolved. Customers prefer narrow time slots for attended
delivery; retailers prefer to utilize their transport assets around the
clock. Ideally, the unattended delivery option is best for most parties,
as customers are not constrained by delivery times, retailers can reduce
their transport costs, and local authorities can reduce van congestion
with 24-hour deliveries. But will customers invest in home reception
facilities or be willing to pick up groceries in communal reception boxes?
Initial reactions to such proposals have been lukewarm to say the least,
leaving key problems to be overcome.
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Internet traders can increase
profitability by reshaping
their supply chains

Robert Duncan, B & C Business Services

INTERNET TRADING IS FORECAST TO ACCOUNT
FOR A QUARTER OF ALL PURCHASES IN 2006

The volume of internet trading grew significantly in the final years of the
last century. It continued to grow in the early years of this century and is
forecast to grow even further in the next few years. Forrester (2001a) forecast
that global online trade, a combination of both business-to-business (B2B)
and business-to-consumer (B2C) sales, will account for 18 per cent of
all sales by 2006. Furthermore (Forrester, 2001b), two-thirds of the $12.8
trillion expenditure will be accounted for by purchases in the United
States, representing 27 per cent of all their goods and services purchased.
It is estimated that this increase will add 1.7 per cent to US transport ser-
vice revenues. The US Department of Commerce reported continuing
growth in 2004 with e-commerce sales up 21 per cent for the year. The
growth is forecast to continue. US internet retail sales are predicted to
grow at a compound annual rate of 14 per cent a year until 2010 (Forrester,
2005b). It is recognized that the United States leads the way in most
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e-commerce-driven initiatives and, therefore, the scale of increases in the
United States is likely to be seen in other developed countries shortly —
followed by less developed countries. The UK reported a 30 per cent
increase in year-on-year e-retail sales in the third quarter of 2004 (GVA,
2004). The level of sales during the first half of 2004 reflected a fivefold
increase in the level experienced in 2001. The route to market, particularly
with the introduction of broadband, is seen as so important that in the
United States it is forecast that, by 2010, 8 per cent of all advertising spend
will be directed at internet advertising in various forms (Forrester, 2005c).
This sum will rival that being spent on cable and satellite TV and radio.

CUSTOMER SATISFACTION IS LESS
THAN SATISFACTORY

Such growth predictions lie against a background of dissatisfied customers,
press reports that many internet traders do not fully understand their
order fulfilment costs, and transport service providers complaining that
their customers tend to be cost- rather than service-driven. This leads
them to suggest that their customers do not fully understand the com-
plexity of home delivery — or B2C operations — and consequently the
added value that they provide. This background has been created by
internet traders trying to operate effectively utilizing traditional distribu-
tion methods and networks. There has been a tendency to concentrate
too much effort on websites, and not pay enough attention to the business
processes needed to integrate order capture with other business systems
and order fulfilment.

Dissatisfaction in the mind of the customer can be created in a number
of ways. Late delivery, damaged goods, poorly handled financial transac-
tions and bad-tempered delivery people are just a few. It is generally
accepted that because the placing of an order via the internet is extremely
quick, simple and in many cases pleasurable, the expectation in the mind
of the customer is that all aspects of the transaction will be of a similar
nature. Customer expectation has been heightened. The ordering process
was slick and customers, not unreasonably, expect the rest of the process
to be undertaken with the same efficiency. Under these circumstances, it
is more likely that the customer will not be fully satisfied unless particular
steps are taken to ensure that the level of service provided meets the
heightened level of expectations. It is all too easy to undo the excellent
work done by the website in winning the customer — and the order — by
inadequate business processes and order fulfilment procedures.
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INTEGRATION OF BUSINESS PROCESSES HAS
NOT ALWAYS RECEIVED ENOUGH ATTENTION

Many organizations are now realizing — often too late — that they should
have paid as much attention to their internal business processes, their order
fulfilment resources and systems, and the integration of these processes
and systems with those of their suppliers and order fulfilment services
as they did to their customer-facing website. The need is for a seamless,
end-to-end ‘order-to-cash’ process incorporating the website, the business’s
accounting systems and the delivery mechanism. The accounting needs
should embrace, as a minimum, accounts payable, accounts receivable,
inventory, purchase orders, invoicing and credit control.

In many organizations, when internet trading is added to the traditional
market offering the delivery mechanisms cannot cope with the require-
ment for a large number of small orders that require, to all intents and
purposes, instant shipping. They may historically have been shipping
relatively large orders to a few intermediate supply chain points with a
two- to three-day lead time. The business processes — and perhaps more
importantly the business systems that are required to manage a large
number of small orders — are different from those required to manage the
traditional business. The potential for making mistakes is high when an
organization attempts to manage the internet business in the same way
as the traditional business. And all the effort and resources that went
into winning the business are wasted by losing that business due to the
inadequate processes and systems to support order fulfilment.

MOVING AWAY FROM TRADITIONAL SUPPLY
CHAINS ADDS COMPLEXITY BUT PROVIDES
AN OPPORTUNITY FOR PROFIT

The situation is made even more complex by the fact that the rise in internet
trading has provided the potential to restructure traditional distribution
networks, supply chains and product flows. Much of the thinking to date
relates to the traditional ways of moving products from manufacturers to
customers. In the B2C area this has reflected traditional mail-ordering
concepts as typified by those organizations selling products such as books
and music CDs. In simple terms, rather than ordering from a catalogue
received in the mail and posting their order back to their suppliers,
customers are placing their order via the internet. Their products are
delivered to them in much the same way as they were with traditional
mail order. The key differences are that the ordering process has been
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shortened and the manufacturers” order capture and processing costs have
been reduced. Food retailers offering home-delivery services typically
rely on the order that has been received via the internet being printed in
the branch nearest to the customer, picked from the shelves in that branch
and delivered, by a branch-based vehicle, to the home of the customer.

Internet trading has enabled improved supply chains

Recent supply chain trends have reflected changes made possible by the
internet as a means of communicating between buyers and sellers. When
the simple scenario described above is related to books, it no longer
requires a supply chain involving the printer and publisher, an interme-
diate stockholding location and an organization to promote the offer,
capture the order and execute the delivery. Potential customers can place
their orders using either their own PC at home or a terminal in the branch
of a high-street book retailer specifically provided for browsing and order
capture. The order is then transmitted to the relevant publisher — not an
intermediate stockholding point — for picking, packing and shipping
directly to the customer.

Books and CDs lend themselves ideally to this type of trade as, apart
from some minor exceptions, they can easily be shipped across borders and
they do not require particular shipping conditions in terms of temperature
control. The situation for foodstuffs is very different. A single customer
order may be relatively heavy, consist of a number of different-size
cartons and bottles, require a range of temperature regimes and need to
be delivered within a tightly defined time frame. As volumes increase, the
industry is beginning to introduce home-delivery picking and delivery
depots located away from the prime retail sites. Such facilities enable the
use of sophisticated warehouse techniques, made possible by the automatic
entry of customer orders into the warehouse system. The advantages
created by customers ordering over the internet include more effective
picking operations in a depot rather than a branch, improved product
availability through monitoring the particular purchasing patterns of
internet shoppers, lower delivery costs as the increased volumes allow
sophisticated routing and scheduling techniques, and less congestion in
the branches.

The monitoring of individuals’ consumption patterns — and the retailers’
websites both prompting and reminding their regular customers of those
patterns as they go through the ordering process — could further extend
the concept.
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Such changes could be introduced into other market
sectors

The two examples above — books and CDs — suggest modifications of
current practices and adjustment to supply chains that result from the
ability to place orders over the internet. The concepts could be used
by other manufacturers not currently fully embracing the potential of
electronically capturing orders and shipping customer orders directly to
them. Figure 19.1 shows a general supply chain for the distribution of
prescription drugs from a manufacturer to a patient.

The main characteristic is the use of wholesalers and retailers to make
the delivery to the patient once a doctor has prescribed the particular drug.
In the case of hospitalized patients, there is usually another stockholding
point in the hospital’s pharmacy, between the manufacturer and the
patient. Large hospitals using large amounts of particular drugs receive
deliveries directly from the manufacturers, but these are the exception
rather than the rule.

The level of service provided is extremely high, with wholesalers
making multiple deliveries a day to retailers to ensure that particular
drugs — from the plethora potentially available — are delivered to the
patients as soon as possible. However, patients often have to return to
the pharmacy for either all or part of their requirements once they have

Manufacturing plant

|

Pharmaceutical
wholesaler

|

Retail pharmacy

Prescription and
possibly multiple visits

Patient's home

Figure 19.1 A typical pharmaceutical manufacturer’s distribution
network
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Figure 19.2 A possible pharmaceutical manufacturer’s distribution
network

presented their prescription. Owing to the nature of the products, the flows
are highly regulated, and some form of control is obviously necessary.
However, a more streamlined approach could be envisaged using the
internet as the means of communication. Figure 19.2 illustrates a possible
use of the internet to facilitate the order fulfilment of prescription drugs.

The scenario starts with the doctor prescribing the drugs in an electronic
format and sending details via the internet to the manufacturer once the
consultation with the patient has finished. The manufacturer simply
picks, packs and ships the products to the patient’s home. The shipping
process would utilize the best means available to suit the characteristics
of the product. Small and light packets of tablets, for example, could be
shipped using conventional postal services; more sophisticated products
requiring careful handling may use specialist express parcels services. A
less radical version of the concept may result in the wholesalers providing
the home-delivery service on a regional basis. In each case, the distribution
supply chain is simplified and the patient does not have to go to the retail
outlet, sometimes more than once, to obtain his or her medication. This is
particularly advantageous for elderly and infirm patients.

Many retail pharmacists have introduced a prescription collection and
delivery service, but their aim is not to simplify the supply chain, but to
maintain the status quo. The supply chain change outlined not only pro-
vides an improved service to customers and a reduction in the complexity
of the manufacturers’ supply chains, but also helps overcome some of
the issues associated with the parallel importing of pharmaceuticals.
Pharmaceuticals are sold at varying prices around the world, so traders
can buy cheaply in some areas, ship the products to areas of high selling
prices and make a profit. Pharmaceutical companies experience lower
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sales in those areas with high selling prices, reduced profit levels — and,
therefore, potentially lower research budgets. The proposed supply chain
change gives pharmaceutical companies greater control through disinter-
mediation, with less buying and selling of product by third parties, and
less cross-border movements. The use of RFID technology, effectively
electronically ‘tagging’ products, will also assist with the control of
pharmaceuticals from the manufacturing plant to the point of use by the
patient. This will increase service levels, reduce costs and sustain pharma-
ceutical research and development in the future.

The concept can also be applied in the B2B context

The B2B area also provides opportunities to restructure traditional supply
chains. For many years, supply chain organizations have exchanged
information electronically regarding production schedules, raw material
and component stock levels and forecast levels of demand and produc-
tion capacity. Suppliers and buyers, particularly in the automotive sector,
have practised just-in-time techniques relying on electronic communica-
tion. They have developed and introduced order fulfilment techniques
reshaping the structure of the distribution supply chains, enabling
minimal inventories to be maintained through line-side delivery and rapid
communication.

Other organizations have centralized their storage operations as a
result of being able to communicate rapidly and fulfil orders using
efficient transport services. The emergence of cost-effective and reliable,
high-speed transport services has played an important role in achieving
the ambitions of those players embarking upon an internet trading
journey. The systems used by such organizations enable their customers
to track their own shipments. This is essential in the early stages of using
a changed network to give customers — both internal and external to the
organization — the confidence that the remote operation will provide the
required levels of service. More importantly, the systems enable carriers
themselves to be proactive on the rare occasion that some corrective
action is needed.

The impact will not be as large in all industry sectors

The reshaping of the supply chain as a result of internet trading and the
emergence of reliable and cost-effective rapid-transport service providers
will not affect all industry sectors to the same extent. While communica-
tions may improve — a worthwhile end in itself — it is difficult to envisage
the network for bulk building supplies (such as sand, ballast and cement)
changing significantly. The biggest impact is likely to be in the order
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Figure 19.3 A traditional industrial supplier’s distribution network

fulfilment of those products that are relatively high in value and easily
transported. The B2B environment is more stable than B2C, with a more
defined customer base and a better understanding of demand patterns.
The traditional distribution supply chain of an industrial company is shown
in Figure 19.3. It is characterized by the direct delivery of large orders from
factory to customer and the use of distributors, agents or wholesalers for
the delivery of small orders to customers on a geographic basis.

The internet can capture and process orders more cheaply and quickly,
so manufacturers are beginning to consider reducing the number of
middlemen that they use to fulfil customers’ orders. Companies that
supply consumables to other companies for use in their manufacturing
can provide monitoring devices that send material usage statistics to
them, via the internet, triggering automatic replenishment orders. Once a
history of usage has been established, order fulfilment can be achieved
more cost-effectively, with better planning to minimize the effects of
peaks in demand. The customer does not need to maintain a purchasing
function to place orders, and the supplier does not need to incur the costs
of an order processing department — a “‘win-win’ scenario.

There is likely to be an increase in centralized operations

The biggest changes in order fulfilment infrastructure as a result of internet
trading are likely to be in the area of centralized operations. Establishing
a small number of order fulfilment centres — with associated software to
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integrate the website ordering process with the organization’s business
systems — is likely to be more cost-effective than the establishment of a
larger number of local operations. Although transport costs are likely to
increase as a result, they will be more than offset by lower order process-
ing costs, inventory-related costs and warehouse facility costs. At constant
volume, increased margins will be attainable or lower prices can be charged
to increase market share and enhance profitability.

In Europe, organizations that typically operated on a national basis are
establishing more regionalized operations. Products that are of relatively
high value and easily transported tend to support larger regions than those
that have low value and require specific transport resources. For example,
companies with spare-part operations tend to centralize activities, as field
engineers and customers can communicate with a central point via the
internet, and inventory control is much simpler with a central stock than
several stockholding locations. The enlarged membership of the EU has
resulted in many organizations revisiting their infrastructure and designing
regionalized structures.

As the infrastructures change and the traditional role of intermediaries
declines, a new group of internet traders is emerging offering purchasing
function services. In general terms, they negotiate prices with a range of
suppliers and offer, over the internet, a one-stop service for the products
of those suppliers to their customers. Once they have taken an order from
a customer it is converted to an order with a supplier. That supplier then
fulfils the order in the conventional manner. The benefits of this scenario
are that the customers obtain better prices, the suppliers do not have
the costs of the customer-facing activities and the internet trader makes
money by providing an added-value service to both customer and supplier
without stocking and handling the products.

The challenge is becoming greater

The growth in internet trading has not been accompanied by tales of
delighted customers or order fulfilment processes to match the heightened
customer expectation. Early experience suggested that organizations
were not particularly good at integrating their website order capturing
activities with their internal business systems and those of their order
fulfilment service provider. And many organizations did not realize the
potential of the internet for streamlining their supply chains. Changing
business processes and introducing the necessary systems to trade over
the internet provided a challenge within existing business relationships
and infrastructures. The challenge is being made all the more difficult as
business relationships and the physical infrastructure within which those
relationships operate are changing.
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HOW CAN INTERNET TRADERS TAKE
ADVANTAGE OF OPPORTUNITIES?

In this ever-changing world not all of the potential internet-driven sup-
ply chain changes will be appropriate for all internet traders. Even within
an industry sector, patterns will emerge, but the same solution may not
be suitable for all of the players in that sector. There are, however, four
activities that all internet traders can complete as a starting point for
optimizing their benefits:

1. The establishment of a vision of the future: "'Where are we going and what
is it going to be like when we get there?’

2. The definition of the partnering arrangements needed for success: “Who is
going to help us get to where we are going and how are we going to
manage them?’

3. The reviewing of their business processes and electronic systems: ‘Can our
processes and systems enable us to achieve our long-term objectives?’

4. The undertaking of trade-off calculations: “What options are open to us
and how much will they cost?’

These four activities form the key steps of an overall route to success
outlined in Figure 19.4.

The establishment of a vision of the future

It is perhaps a little obvious to say that an organization must be able to
define the direction in which it intends to go. This vision of the future is
not a loose collection of statements amounting to little more than a wish
list. It is, however, several statements describing — in quantifiable terms —
the nature of the business at some point in the future. That point will vary
depending upon the nature of the marketplace in which the organization
is operating. In the high-tech sector, the foreseeable future may be only a
few months, or a year at the most. In traditional industry sectors that do not
expect a significant percentage of their business ever to be undertaken
over the internet, the vision may take several years to come to fruition.
The statements should cover the total volume of business both in terms
of value and in physical terms, the share that is undertaken over the
internet, the size of both the customer and the supplier bases, the profit-
ability of the internet business, the costs associated with order fulfilment,
and the delivery profile in terms of order numbers and the amount in each
order size band appropriate to the business. Any individual organization
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Figure 19.4 A route to success

will have many other metrics particular to its industry sector and product
range. The key issue is that they should be measurable. They will be used
to establish key performance indicators (KPIs) for the business. These
KPIs will be monitored, and the organization can establish the extent to
which it is achieving its vision and reaping the rewards from the changes
it has made.

The definition of the partnering arrangements needed
for success

Organizations wanting to trade over the internet, with a few exceptions,
are unlikely to have all of the required skills in-house to establish the
website effectively, integrate it with their business systems, and manage
the order fulfilment activities. Partners are, therefore, essential for the
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vast majority of organizations. A number of options are available to
potential electronic traders:

® A single ‘one-stop shop’ able to deliver the website, integration with a com-
merce platform, and order fulfilment. This gives the advantages of a single
point of contact for the management team, and an organization that
manages all of the difficult interfaces. Until recently, such organizations
have been few and far between. This made selecting partners and a
successful outcome something of a lottery — with service providers
often developing a formula that worked for their original customer,
and being reluctant to change it to meet the needs of new entrants.
Such is the pace of change that this does not provide as large a barrier
to progress as it did a few years ago. The investment in IT by a number
of major value-adding order fulfilment contractors is now beginning
to manifest itself, and they have the skills, resources, hardware and
software that allow them to offer a single end-to-end service. The
second wave of internet commerce in 2004 saw an increase in the
demand for hosted or outsourced e-commerce solutions (Forrester,
2005a). Vendors, including internet service providers, have responded
with a range of offerings addressing the supply chain in either its
entirety or its component parts.

® Partnerships with a number of specialist service providers to source all of the
services that they require. To achieve this successfully, project manage-
ment and outsourcing management skills need to be in abundance in
the organization. While the individual elements of website design,
systems integration and order fulfilment may be readily available in
the market, the required in-house skills of project and outsourcing
management may not. With a trend to more outsourced resources,
this issue will gain in significance for many organizations.

® An organization that has already done all the hard work, but is not in competition
with the market entrant. It is likely that potential partners are traditional
‘bricks and mortar’ traders that have extended their offering to include
an electronic commerce element. Perhaps niche players could partner
with major players in their own industry to provide a wider offering
to the major players’ customers. In the past, small niche players would
not have attempted to partner the major industry players, as they
would have regarded them as competitors — and unequal partners.
For example, the online market for books is dominated by mega-sites
such as Amazon and Barnes & Noble. Alibris, a small organization
specializing in used and hard-to-find books, now works with the
major organizations as a supplier of titles that are not their mainstream
business — to the mutual benefit of all of the supply chain partners
(Internet.com, 2003).
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Thus, there are many ways of developing a partnership. An organization
that expects a rapid growth in volume over a short period may favour
an added-value service provider, as it could overwhelm a traditional
business that currently has only a small part of its business handled by
the internet. Organizations that are hoping to move into new markets
and/or geographies are likely to favour the added-value service provider.
Organizations that see a relatively slow but steady growth may favour
managing the situation themselves or partnering with an organization
that has already made the leap to internet trading.

The reviewing of their business processes and
electronic systems

When reviewing in-house systems, internet traders should include both
electronic software systems and the business processes. In terms of the
electronic software, the simplest questions include:

® Can our systems cope with a significant increase in transactional
volume?

® Can our systems interface with modern websites?

® Can our systems interface with those of our suppliers of both goods
and services?

® Can our systems enable us to deliver the required level of customer
service?

A few years ago, some of these questions would have sent shivers down
the spines of would-be internet traders. Thankfully, modern systems do
not generally present significant difficulties with interfacing, and extra
capacity is no longer the hugely expensive item that it was in the past.
However, the critical area for most organizations is not the software
systems and supporting hardware networks, but their business processes.
Will any of the order processing, credit checking, inventory allocation,
manufacturing, warehousing, shipping, invoicing and cash collection
processes within the overall order-to-cash process negatively affect the
requirements of the internet business?

If an organization is a true middleman and does not expect to hold
stock, but converts a sales order from a customer into a purchase order for
a supplier, its internal processes will need to be able to cope with this. It
may be necessary to have a different process for internet trade from that
used for conventional business in organizations handling both routes to
market. The questions needing to be answered under these circumstances
include:
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® Who will design the required processes to ensure that all customers’
requirements are met?

® What will be the impact of those new processes on existing processes
and the consequent risk to our traditional business?

® Will we achieve the predicted levels of economies of scale employing
two or more order-to-cash processes?

These questions will be easier to answer if a clear understanding of the
business direction has been established. When the internet business is seen
to grow steadily but will never be a significant part of the business, the
duplicated process route may be the easiest way of dealing with matters.
Alternatively, if the internet business is expected to grow rapidly and
both the conventional and the internet trades become significant elements
of the total business, a single process route would have merit.

Trade-off calculations

Analyses of the overall network and the options available to achieve the
required levels of customer service are essential. To undertake the trade-off
calculations associated with changing supply chains and distribution
networks in order to select the best route to market for any individual
internet entrepreneur, a full knowledge of the current and potential
operating costs is needed. Again, the importance of a vision of the future
can readily be appreciated. While having that vision is important, under-
standing the starting point is also extremely important. Key questions to
be answered include:

What volumes are being dispatched?

What levels of service are being achieved?

What costs are being incurred?

Do we feel that we are obtaining value for money from the resources
being employed?

The vision will be able to provide answers to the questions about future
volumes and expected margins. The internet trader must then define a
number of options for delivering the future volumes within the required
customer service level constraints. They are likely to be network models
with decentralized or centralized, direct delivery or delivery via distribu-
tors, and stockless or inventory-holding themes. A number of evaluation
criteria —in addition to those that are strictly cost-related — will be required
to establish the most appropriate solution for each particular trader. While
industry sectors may find similar solutions, an individual organization in
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that sector will be driven by its vision of the future and its culture in
achieving that goal.

OPPORTUNITY WAITING TO BE EXPLOITED

Internet trading is here to stay and, if recent experience is any guide,
volumes are set to grow significantly in the very near future. Given the
growth predictions, suppliers to both the consumer and the business
markets have a tremendous opportunity. They are setting out on the
journey against a background of heightened customer expectation
and a history of failure to meet those expectations. The winners will
be those organizations that take the opportunity afforded by the internet
to change the manner in which they capture and fulfil their customers’
orders.

To date, many traders have implemented an internet ‘front end’ to
their existing business processes. Consequently, the initial limited vol-
umes have been treated in the same way as their mainstream volumes.
Those customers ordering via the internet have different customer
service level needs and expectations from most traditional customers
— hence the levels of disappointment expressed.

The internet allows for different trading relationships and physical net-
works to be established. Those traders that develop a vision of the future
incorporating the available potential, enter into partnering arrangements
to enhance their internal skill base, review their business processes to
meet their customers’ needs, implement electronic systems to support
those new business processes, and undertake the trade-off calculations to
identify the most appropriate ways of meeting all of their customers’
needs will reap the benefits. Newcomers can learn from those organiza-
tions that are acknowledged industry leaders and advance quickly up the
learning curve.

The opportunity is real. The winners will be those that grasp the
opportunity by using the internet as a means of gaining competitive
advantage, rather than continue to use it as a bolt-on extra to existing
traditional operating methods.
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Time as a trade barrier

Hildegqunn Nordis, OECD'

INTRODUCTION

It is no coincidence that cities and industrial clusters are located around
good harbours or other nodes in transport networks. Easy access to food,
industrial inputs and markets goes a long way in explaining the location
of economic activities. One would, however, expect that with improved
transport and communication technology, economic activity would
become more evenly spread across the globe. This has not happened.
Geographical clustering of economic activities has actually increased
while the world’s most peripheral countries have become increasingly
economically remote.?

This paradox is first due to the fact that as transport, communication
and other trade costs come down, more is traded and trade costs remain
as important as ever for location of production.’ A major reason why firms
choose to increase their expenditure on transport is that this is more than
compensated by savings on input prices and inventories. Thus, manufac-
turers increasingly outsource non-core activities to outside suppliers who
often are expected to deliver their goods or services several times per day
while only minutes of delay on each delivery are tolerated.

Second, remote areas become relatively more economically remote when
infrastructure and logistics are improved in central areas. Better roads
will encourage investment in bigger trucks that cannot economically
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service remote areas, better ports encourage investment in larger and
faster vessels that bypass smaller ports and so on. For many developing
countries this means that integration into world markets requires a
long leap forward as far as availability and quality of transport and other
logistics services are concerned.

Another factor disadvantaging peripheral countries is the diffusion of
just-in-time (JIT) production systems beyond their application to advanced
manufacturing. JIT is also increasingly important in the retail sector,
where the practice has been coined ‘lean retailing’. One example is fast
fashion, where new models designed on the basis of observed consumer
behaviour are introduced at frequent intervals. This usually requires that
suppliers are located close to the market, where production costs can be
relatively high.* However, fashionable products that are available only
for a short season fetch a higher price in the market and this compensates
for higher costs, it is claimed.

This chapter analyses lead time as a barrier to entry in foreign markets,
using the gravity model. Itis argued that the decision to enter a new export
market is different from the decision to expand in an existing market.
Or, seen from the importers’ point of view, the decision to look for a new
supplier in a different country is different from extending a contract with
an existing supplier.” In either case, a new supplier/customer relationship
requires fixed upfront costs on both sides. If, for instance, firms cannot
meet foreign customers’ lead time and reliability requirements, they will
not be short-listed for bidding on contracts unless investments in better
supply chain management systems and better quality control are made,
sometimes involving hefty ICT expenditures. Furthermore, such invest-
ment will only pay off if infrastructure, transport and logistics services
can support JIT delivery.

TIME, LOGISTICS AND TRADE —
HOW ARE THEY RELATED?

Time for exports and imports

There are three concepts related to time that need to be considered
when discussing time as a trade barrier: lead time, time variability and
JIT. Lead time is the amount of time between the placement of an
order and the receipt of the goods ordered, while time variability is
measured by the (statistical) variation in lead time. JIT refers to a way of
organizing production where inbound as well as outbound inventories
are kept to a bare minimum and inputs arrive in the factory at the point
where they enter the production process. Lead time and its variability
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are determined on the supply side, while JIT is a requirement on the
demand side.

Both lead time and time variability constitute trade and entry barriers
and these are more important the more widespread JIT technologies are.
Lead time depends on the nature of the product, eg whether it is made to
order or if it is a “from the shelf’ product. It also depends on planning and
supply chain management, logistics services and, of course, distance
between customers and suppliers. Long lead time does not need to be a
problem if time variability is low and demand is stable. However, if there
is uncertainty about future demand, long lead time is costly even when
the customer knows exactly when the merchandise will arrive. If future
demand has been underestimated, running out of stock has costs in terms
of forgone sales and the possibility of losing customers. If future demand
has been overestimated, excess supply must be sold at a discount.

The impact of lead time and time variability also depends on the number
of varieties of the product in question, since separate stocks will be re-
quired for each variety. Thus, for products for which product differentia-
tion is important, lead time is likely to have a strong impact on the choice
of suppliers. Finally it is important to notice that competitiveness, as far as
timeliness is concerned, is not a static concept. When a critical mass of
suppliers is able to deliver just in time and the customer finds it safe to
reduce inbound inventories to a couple of days” — or in some cases even a
couple of hours” — supply, those who are not able to deliver just in time
will no longer be invited to bid on contracts. Therefore, it is time relative to
competitors that matters for market entry.

Transit time in international trade has come down over the past
decades due to faster ships, more effective multi-modal transport and a
sharp fall in the cost of air transport. The relative cost of air transport in
fact declined by 40 per cent between 1990 and 2004 (Harrigan, 2005). This
induced a shift from sea to air transport and a reduction in the average
shipping time to the United States from 40 days in 1950 to 10 days in 1998
(Hummels, 2001; Hummels and Schaur, 2009).”

The World Bank has since 2004 conducted an annual survey of freight
forwarders in most of its member countries on freight time and costs from
the factory gate until the cargo is loaded on a ship, including administra-
tive procedures such as acquiring an export or import licence, customs
clearance and inspection of goods. Table 20.1 presents regional averages
and the top and bottom countries ranked by time for exports from the
2009 survey. Time for exports varies between 5 and 102 days, with
Denmark, Estonia and Singapore sharing the top rank and Iraq having
the longest time for exports.

Manufactured exports contain a considerable amount of imports,
and time for imports is also highly relevant for the competitiveness of a
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Table 20.1 Time for exports and imports, 2009

Time for export (days) Time for import (days)
East Asia & Pacific 22.1 24.3
Europe & Central Asia 26.8 28.4
Latin America & Caribbean 18.6 20.9
Middle East & North Africa 22.5 25.9
OECD: High income 10.5 11.0
South Asia 324 32.2
Sub-Saharan Africa 33.6 394
Denmark 5 5
Estonia 5 5
Singapore 5 3
Iraq 102 101
Uzbekistan 80 104

Note: Among OECD countries Mexico is included in Latin America & Caribbean, the Czech
Republic, Hungary, Poland and the Slovak Republic are included in Europe and Central Asia.

Source: World Bank

country’s exports. Many manufacturing industries, notably electronics,
automotive and clothing, are characterized by elaborate international
production networks where timely delivery is of utmost importance. In
2001, the import content was 32 per cent of export value in the electronics
sector in China, 55 per cent in Ireland, 65 per cent in Thailand and 72 per
cent in the Philippines. In the clothing sector, the import content of
exports was 43 per cent in Sri Lanka, 40 per cent in Vietnam, 54 per cent
in Ireland, 80 per cent in Botswana and 38 per cent in the Philippines, to
mention but a few (Nordés, 2008).® Singapore ranks on top on time for
imports with 3 days only, while Uzbekistan has the longest time for
imports at as much as 104 days.

Depending on at what point in the production cycle the administrative
procedures related to exports can start and whether or not the necessary
permits and documents are specific to each shipment or are given to an
exporting or importing company for a defined time period, the time for
exports and time for imports could overlap to various degrees. In a worst-
case scenario, the administrative procedures are repeated for each ship-
ment and the procedures for imports start when an order is received,
whereas procedures for exports start only when the goods are finished. If
so, an Iraqgi business that would need to import intermediate inputs would
have a lead time of almost seven months due to time for imports and ex-
ports alone.
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The role of logistics services

Just-in-time combined with small inventories requires sophisticated
logistics. An example of this is Ford’s factory in Toronto which receives
800 deliveries a day from 300 different parts makers who deliver to 12
different points along the assembly line, without any delivery being more
than 10 minutes late. A specialist firm has been contracted to organize the
inbound logistics system.” Supplies must be kept close to the assembly
line in such cases. Another study reports that Ford in Valencia, Spain was
linked to 50 suppliers with specifically designed aerial tunnels (Lukman
Susanto, 2003).

Fast fashion is another sector where firms close to the market are at an
advantage in spite of having high production costs compared to develop-
ing countries. Two examples are American Apparel and Zara. American
Apparel is a vertically integrated clothing firm with production facilities
in Los Angeles, employing 5,000 people in Los Angeles and 10,000 globally.
It is the largest sewn products facility in the United States, and the
average wage paid to sewers is $12 per hour. The company also has a
distribution centre in Canada and offers two-day air-freight to Europe.
It markets itself as a socially responsible company, which appears to be
a successful competitive factor in addition to the speedy response to
consumer tastes."’

In Europe, Zara, a Spanish vertically integrated fashion clothing firm,
has rapidly gained market share based on the fast fashion concept. It takes
two weeks for a skirt to get from Zara’s design team in Spain to a Zara
store almost anywhere in the world. Clothing is largely manufactured in
Spain and Portugal at higher production costs than rivals that produce in
China, India or other low-wage countries. Nevertheless, the company
claims that higher labour costs are more than compensated by higher
productivity, lower distribution costs and greater flexibility."

A good example of the opportunities that efficient logistics services can
open for developing countries is the recent entry of African countries,
notably Kenya, in the European market for cut flowers. A chill chain from
the farm gate to the final customer and efficient airline services are pre-
conditions for this trade. At first, flowers were transported by passenger
flights, creating linkages between the tourism and the floriculture sectors.
As export volume grew, dedicated cargo flights became commercially
viable. However, south-bound flights run almost empty owing to lack of
demand for time-sensitive imports in Kenya. This could become a con-
straint on future expansion in floriculture as competition increases and
margins decline. Recent developments towards direct imports by retailers
are also a challenge to Kenyan exporters because this would shift more of
the logistical activities, including packaging and testing, to exporters."
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Devlin and Yee (2005) provide some interesting case studies of the role
of logistics services for lead time. For example, an Egyptian exporter of
cotton clothing imports yarn from India and Pakistan and the time for
terminal handling, customs clearance and transport from Alexandria to
the company’s storage facilities is 30 days. Customs clearance, including
waiting time, takes at best two weeks. However, time variability when
including the lead time of Indian and Pakistani suppliers is substantial
and the company keeps storage of yarn corresponding to four months of
supply in order to avoid stoppages. When the clothing is ready for export,
export documents are prepared (the time unknown). Time for packaging
into a container is four hours and it takes two days from the time that the
container leaves the factory gate until it is loaded on a ship in Alexandria,
220 km away. The sailing time to the export destination (New York) is
21 days, which is about average for shipments to the United States.
It could, however, be shorter if export volumes allowed direct shipping,
as there are many stops along the route that also goes via Canada.

Testing can be a critical service for exporters from developing countries
where accredited test laboratories can be scarce and waiting time for test-
ing can consequently be quite long. Worse, in small and shallow markets
testing facilities that satisfy the customer may simply not exist. An example
of this was reported in a study of the car industry in India. A local manu-
facturer of switches for passenger cars could not sell to a foreign affiliate
in India because thermal shock tests that satisfied the multinational
company’s requirements were not available locally and the equipment to
perform the tests was too expensive for in-house testing (Humphrey and
Memedovic, 2003).

Finally, the price a low-technology consumer good fetches in the market
critically depends on to what extent it is differentiated from competitors’
products. In mass consumer markets differentiation is often added late in
the process, sometimes as late as at the packaging and marketing stage.
Lack of expertise and speed in these areas adversely affects the price the
exporter receives in the market.

The dynamics between market size, the cost of logistics services and
depth of the services market constitute a virtuous cycle. As export volume
increases, there is space for more logistics service suppliers operating at
lower costs, allowing for more timely delivery and further export expan-
sion. Finally, it should be stressed that improvements in one link in the
supply chain will not shorten lead time or reduce time variability unless
improvements are made in complementary links as well. More efficient
customs clearance services will, for instance, not reduce lead time if local
transport and logistics services remain inefficient and uncompetitive.
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Relations to previous literature

The idea that time constitutes a trade barrier in its own right is rela-
tively new in the academic literature. The seminal contribution was
Hummels (2001). He argued that time to market has two distinct effects
on trade. First, it is a determinant of whether or not a manufacturer
will enter a particular foreign market. An increase in shipping time of
one day was found to reduce the probability that a country will export
manufactures to the United States by 1.5 per cent. Second, time affects
the volume of trade once a market entry is made in a similar way as
tariffs and transport costs. The tariff equivalent per day in transit was
estimated at 0.8 per cent for imports to the United States. This amounts to
a tariff rate of 16 per cent on a 20-day sea transport route, which is the
average for imports to the United States. It is far and away above the
actual average tariff rate. In this chapter a similar technique is used to
estimate the importance of time for exports and imports for market entry
as well as trade volumes for all countries in the world for which data
are available.

The idea that JIT practices can create entry barriers has been discussed
in the industrial relations literature for some time. A particularly interest-
ing approach is the so-called O-ring theory proposed by Kremer (1993).
He models production as a sequence of tasks and operations, all of which
are essential. This means that if one task, operation or input is missing,
the product cannot be finalized and it generates no revenue. The missing
task or input will consequently nullify the value of all the tasks and inputs
that have been performed in previous production stages. A less extreme
version of the theory assigns a quality to the final product and assumes
that in order for the final product to have the desired quality all inputs
must have the minimum required quality. Examples of this abound. A pro-
ducer of upmarket clothing with high-quality fabric and elaborate designs
would not choose low-quality thread, zippers or buttons. Likewise, up-
market car producers would not dream of fitting a hundred thousand
dollar car with a $50 radio or a plastic dashboard. By the same token, there
is no point in using high-quality fabric in a bright orange T-shirt made to
last for the few months that bright orange is in fashion. Consequently, an
optimal strategy for an assembler will be to choose the same quality of
all inputs.

Adapted to JIT production processes, the O-ring theory implies that if
JIT is introduced at one stage of the production process, it is optimal to
synchronize the entire supply chain in order for it to operate smoothly.
The chain is only as strong as its weakest link and therefore all links
should have the same strength. When JIT technology is introduced,
delayed delivery of a component can hold up the entire production and
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cause costs that are much higher than the market price of the delayed
component. Therefore, no discount can compensate the customer for
unreliable delivery time, and firms with high variability of lead time will
not be short-listed for contracts that require JIT delivery.

Two recent studies have introduced time for exports from the World
Bank’s Doing Business Survey into a gravity model of trade flows. Hausman,
Lee and Subramanian (2005) and Djankov, Freund and Pham (2006) find
that a 10 per cent increase in time reduces bilateral trade volumes by between
5 and 8 per cent. Compared to estimates of the impact of transport costs
on trade flows, these are small effects.”” A possible explanation is that
these two studies suffer from a selection bias since they ignore zero trade
flows, and that this bias is more serious for time costs than for transport
costs since fixed costs are a more important element of the former.

ECONOMETRIC ANALYSIS

This section estimates the sensitivity of time for exports and imports to
international trade flows, using the gravity model. The estimates are
made for intermediate inputs to highlight the relevance of time in inter-
national supply chains. Presumably time for exports and imports, defined
as the time it takes from the factory gate until the cargo is loaded on a ship
and the time it takes from the cargo is offloaded from the ship until it
reaches its final destination, is closely related to the effectiveness of the
logistics system in the exporting and importing country.” The sectors
chosen for the analysis are processed industrial suppliers (BEC category
22), parts and components of capital goods (BEC category 42) and parts
and accessories of transport equipment (BEC category 53). The results are
compared to the results for total merchandise imports. The gravity model
is extended by incorporating time for exports and imports and the most
recent estimation techniques are applied.

The data assembled for this analysis consists of a panel of 157 countries
covering the period 2004 to 2007. Data on time for exports and imports are
from the World Bank’s Doing Business survey for the years 2004-7. Trade
data are from the UN Comtrade database, the geographical indicators
routinely included in gravity regressions are from CEPIL" and data for
GDP are from the World Bank Development Indicators.

The gravity model simply states that trade between two countries is
proportional to the product of their GDP, which captures the impact of
market size, and inversely proportional to bilateral trade costs. Formally
the model can be written as follows:

T = oY Y*Djp @
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Subscripts i and j signify the country pair, T trade flows between them, Y
their income (GDP) and D trade costs which in turn are assumed to
be proportional to geographical, cultural and institutional distance. The
parameters o, and a, are expected to be positive while a; is expected to be
negative. Until quite recently this equation was habitually log-linearized
and estimated using ordinary least squares (OLS). Recent literature has,
however, revealed a number of problems with simple OLS estimation,
and has suggested alternative estimation techniques. The regressions
below apply the Poisson pseudo maximum likelihood (PPML) estimator,
a methodology suggested by Santos Silva and Tenreyro (2006, 2008).
It solves problems of heteroschedasticity in bilateral trade data and pro-
vides efficient estimates of the coefficients. The regression equation is
as follows:

My = exp(A; + x; + v, — Bdy = Botxmy, — Batxmy, *dist;; + &) 2)
The first three terms are importer and exporter time-invariant fixed
effects, and a dummy that captures time trends. The fourth term is a vector
of geographical bilateral variables (distance, common border, common
language and common colonial past). The fifth term is the one of particular
interest: a constructed bilateral variable summing time for export in the
exporting country and time for imports in the importing country.

The PPML estimator does not distinguish between market entry (the
extensive margin) and expansion of existing trade flows (the intensive
margin), however. It is argued here that decisions on the extensive and
intensive margins can be distinct. Entry barriers are related to fixed or
sunk costs that firms incur upfront before they enter a contract with a
foreign customer, a contract that usually specifies the time of delivery and
required time regularity. In order to meet these requirements, invest-
ments in better supply chain management tools are often necessary. In
addition, fixed costs can be related to setting up a distribution network,
establishing after-sales services, learning about and complying with product
standards in the foreign market etc. The possibility that time for exports
and imports may also reflect entry barriers is explored by estimating a
probit function where the left-hand-side variable is whether or not a
country pair trades.

Santos Silva and Tenreyro (2006) showed that the PPML yields unbiased
and effective results and allows the inclusion of zero trade flows. The
zero-inflated Poisson technique (zip) preserves the benefits of PPML, but
allows for distinguishing between the intensive and the extensive margin.
It does so by distinguishing ‘true zeros’ from zeros that are explained by
the same mechanisms as the positive trade flows. The ‘true zeros’ in this
setting would be those where trade flows are zero because time costs are
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Table 20.2 Regression results using zero-inflated Poisson

Poisson Total trade BEC 22 BEC 42 BEC 53

Ln importer GDP 0.787*** (0.017) 0.733*** (0.012) 0.693*** (0.027) 0.821*** (0.018)
Ln exporter GDP 0.761*** (0.011) 0.756*** (0.012) 0.838%*** (0.022) 0.982*** (0.016)
Ln distance 0.147 (0.097) 0.015 (0.083) 1.077*** (0.180) 0.714*** (0.167)
Ln distance* In time —0.185*** (0.029) —0.177*** (0.026) —0.465*** (0.058) —0.396*** (0.051)
Common border 0.829*** (0.076) 0.832*** (0.076) 0.520%*** (0.158) 1.137*** (0.092)
Common language 0.236*** (0.055) 0.261*** (0.053) 0.470%*** (0.100) —-0.028 (0.064)
Common colonial history 0.988***  (0.126) 0.785***  (0.104) 1.670***  (0.259) 0.374** (0.167)
Ln time 1.348*** (0.244) 1.321*** (0.219) 3.304%** (0.526) 2.736*** (0.407)
Probit

Ln importer GDP —0.304*** (0.003) —0.307*** (0.003) —0.319*** (0.003) —0.267*** (0.003)
Ln exporter GDP —0.355*** (0.004) —0.440*** (0.004) —0.467*** (0.004) —0.496*** (0.004)
Ln distance —1.995%** (0.080) —1.728*** (0.077) —1.485*** (0.072) —1.102*** (0.070)
Ln distance* In time 0.520*** (0.020) 0.485*** (0.019) 0.431*** (0.018) 0.356*** (0.018)
Common border —6.928%** (0.047) —7.223%** (0.054) —8.825*** (0.062) —8.742*** (0.052)
Common language —0.470*** (0.020) —0.464*** (0.018) —0.507*** (0.018) —0.494*** (0.018)
Common colonial history —0.180*** (0.021) —0.323*** (0.021) —0.170*** (0.022) —0.183*** (0.023)
Ln time —4.068*** (0.174) —3.691*** (0.168) —3.177*** (0.158) —2.542*** (0.154)
Non/zero observations 6753 56042 47527 39297

Zero observations 19757 31210 39658 47865

Vuong test 85.97*** 117.76*** 118.13*** 98.1***

Note: Robust standard errors in parentheses.

LR
7

and * signify statistical significance at a 1, 5 and 10% level respectively.
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too high relative to the market in the importing country, whereas the
‘false zeros’ are country pairs that happen not to trade with each other at
a particular point in time because among all possible trading partners
there may be some randomness in which partners are actually chosen,
given that firms do not have resources to establish trade links with all
potentially profitable markets.

The distinction between the extensive and intensive margin using zip
can be made without the need for an identifying variable, which has
proved to be difficult when applying Heckman regressions, a commonly
used methodology for distinguishing between the extensive and intensive
margin. The zip technique starts with fitting a constant-only model,
predicting whether a country pair is in the group of “true zeros’, using a
probit model. It next fits the full model, starting with the fitted constant-
only model and adding the Poisson count model. The Vuong test
indicates whether zip estimates are preferred over PPML. The estimated
probit function reads as follows:

piji = (D(K] + 91' + (pf - lej - V2txmijt - VStXmit *dZStU - V4txm]t *diStU + nijt) (3)

The results for both the PPML and the probit regressions are reported for
total trade in Table 20.2.

The standard gravity variables take the expected signs and similar values as
in previous studies using the PPML estimator. Thus GDP increases bilateral
trade and reduces the probability that a country pair will not trade with
each other, and the same applies to common border, common language
and common colonial history." It is noted that almost 80 per cent of the
country pairs included in the database trade with each other. But this share
diminishes when we look at particular sectors, as should be expected.
About a third of the country pairs do not trade processed industrial sup-
plies and about 45 per cent do not trade parts and components of capital
goods, while more than half do not trade parts and accessories of transport
equipment, underscoring the importance of considering the determinants
of entry into export markets as well as trade volumes.

The regression results show a complex relationship between trade, time
for exports and imports and distance between trading partners. It is first
worth noticing the strong tendency to trade with immediate neighbours.
The probability of no trade is almost zero for country pairs that share
a common border, and the effect is strongest for intermediate inputs in
capital goods and transport equipment. Likewise, next-door neighbours
tend to trade more than twice as much with each other than other country
pairs everything else being equal, and for parts and components of trans-
port equipment country pairs sharing a common border trade three times
as much with each other.



358 Global logistics

The trade-reducing effect of distance depends on how long it takes to
ship the goods, and vice versa. On average (ie for total trade), trade falls
off with distance at an elasticity of —0.42 if time for trade is 10 days (close
to the minimum observed eg for Denmark’s imports from Estonia), increa-
sing in absolute value to —0.99 if time for trade is 200 days (the maximum
observed for eg Iraq’s imports from Uzbekistan). In other words, countries
that take a long time to ship goods will have difficulties exporting to dis-
tant markets. Notice that the measures of time do not include the time it
takes to transport the goods between the two countries. This is probably
proportional to the distance, and time for exports and imports as measured
here constitutes a larger share of time from the factory gate of the
exporter to the storage facilities of the importer the shorter is the distance.
The result suggests, therefore, a rising marginal impact of time for trade.
The impact of distance on the probability of zero trade also increases
sharply with time for trade.

The same effect is found for trade in intermediate goods, parts and
components. The impact of distance on the probability to trade depends
on time for trade in a similar way for all sectors included. Furthermore,
the rate at which trade falls off with distance depends on time in a similar
manner as for trade on average for processed industrial suppliers (BEC
category 22). The effect on trade flows is much stronger for sectors that
are renowned for their JIT supply chain management, however. For parts
and components of capital goods (BEC category 42), trade does not fall off
with distance if time for trade is 10 days or less, while it falls off at a rate
of 14 per cent for every 10 per cent increase in distance if time for trade is
200 days. For parts and accessories of transport equipment (BEC category
53) trade falls off at a rate of 2 per cent for every 10 per cent increase in
distance if time for trade is 10 days, increasing to about 14 per cent if time
for trade is 200 days.

The regression results show that countries can significantly broaden
their export base through reducing the time it takes from imported parts
and components leaving the port of entry until they reach the factory
gate of the manufacturer and the time it takes from when the good leaves
the factory until it is loaded on a ship, plane or truck headed for the
export market. Better logistics, transport and customs procedures would
contribute substantially to bringing down time for trade.

POLICY IMPLICATIONS AND CONCLUSIONS

This chapter has shown that lengthy times for exports and imports can be
a substantial obstacle to entering export markets for entrepreneurs in
developing countries. At the same time, products for which developing
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countries have a comparative advantage are becoming increasingly time-
sensitive owing to consumer demand for new and differentiated prod-
ucts, lean retailing and JIT production technologies. Importantly, it is lead
time and time variability relative to competitors rather than absolute time
for exports that matter for market entry as well as export volumes.
Therefore, developing countries with long and variable lead times need
to shorten their lead times and reduce time variability faster than their
competitors, if further marginalization in time-sensitive products is to
be avoided.

What sort of policy measures could contribute to shortening relative lead
time and improving the export performance of low-income countries? It
is first noted that the measure of time for exports and imports used in the
analysis covers the time from the factory gate until the merchandise is
loaded on a ship destined for the foreign market. Therefore, the most rele-
vant policy measures are behind the border and hence in the realm of
domestic reforms. Furthermore, the dynamics between trade and lead time
and time variability may constitute either a virtuous or vicious circle. In
the latter case, poor trade performance yields low demand for effective
transport and logistics services, resulting in shallow and underdeveloped
logistics services and uncompetitive firms. Economies of scale in the trans-
port and logistics sector will reinforce this low-export, poor-logistical
services trap.

Lead time and time variability depend on the smooth operation of
a number of services within a broadly defined logistic services sector. In
addition, a well-functioning customs service and other public services
related to trade are needed. These activities form a logistics chain where
the speed of material flow is determined by the slowest activity. Identifying
the bottleneck in the supply chain and focusing the reforms on opening
these is likely to yield an early harvest and could generate support for
further reforms.

Where customs and related procedures constitute the weakest link in
the logistics chain, trade facilitation can have a large impact on trade
flows. Earlier OECD work has documented benefits and costs of trade
facilitation in developing countries. This work has emphasized that more
efficient and modern customs services tend to stimulate trade as well
as enhancing customs revenue. Therefore, the expenses related to trade
facilitation, including investment in information technology, are quickly
paid back when reforms are successfully implemented. The costs of not
undertaking trade facilitation in a situation when trade becomes more
complex and demands on customs for a timely and efficient response
increase can be substantial."” The findings in this chapter strengthen this
argument by showing that doing nothing, while others reform, would
leave firms in the non-reforming country at an increasing competitive
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disadvantage. In countries where time-costs-related customs procedures
constitute a bottleneck and where in addition the probability of exporting
is close to 0.5, trade facilitation can remove barriers to entry and induce a
leap forward in terms of exports of time-sensitive goods. Furthermore,
trade facilitation can in that case trigger a demand-driven expansion of
logistics services in the private sector, initiating a virtuous circle.

If logistics services represent the weakest link in the chain, trade facili-
tation will not break the vicious circle." Instead, reforms in the transport
and logistics sector are a necessary first step. In low-income countries, this
often involves privatization of the transport sector combined with regula-
tion in order to ensure that a public monopoly is not replaced by a private
monopoly. Opening up to trade and foreign investment in transport and
logistics services could also in many cases contribute to better services. In
this study I have shown that such reforms can have large repercussions
on other sectors in countries where logistics is a bottleneck and the pro-
bability of entering new markets is close to the critical value. Therefore,
when considering reforms in the transport and logistics services sector,
the benefits to other sectors should be factored in.

In cases where the entire logistics chain is weak, as is often the case in
low-income countries, a reform package including trade facilitation and
measures that stimulate the development of a diversified logistics services
market is needed. These measures should aim at making the best use of
existing infrastructure and institutional capacity, but this is not always
enough. In many cases costly investments in infrastructure are also needed.
Many of the initiatives that have been discussed under the aid for trade
agenda relate to improving export capacity through better infrastructure
and technology transfer and could support a reform and investment
package. However, when resources are limited and the logistics chain
very weak, scarce resources could be invested in special economic zones
as a first step towards market entry.

The special economic zones in South East Asia and China have, for
instance, contributed to creating a critical mass of skills and services
inputs for the electronics sector (Kimura and Ando, 2005). Lessons can
also be drawn from the role that trading houses in Hong Kong have played
for the emergence of China as one of the world’s largest traders. During
the period 1988-98 as much as 53 per cent of China’s exports were re-ex-
ported through Hong Kong where the Hong Kong trading houses added
value through sorting, packaging, testing and marketing. The Hong Kong
trading houses also played an important role in matching suppliers and
customers. The mark-ups on Hong Kong re-exports averaged 24 per cent,
indicating that the value of these services accounted for almost a quarter
of the fob price (Feenstra, Hanson and Lin, 2002). However, examples of
unsuccessful special economic zones abound. When zones are special
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mainly due to tax holidays and few regulatory restrictions they often end
up becoming export processing enclaves at best. What is advocated here
is well-located special economic zones, which are special in the sense that
they have good infrastructure and related services.

To summarize the study, it has shown that time is an important com-
petitive factor and hence also a trade barrier in its own right. It not only
affects the volume of trade, but also the ability of enterprises to enter
export markets. Furthermore, it has been shown that it is lead time and
time variability relative to other exporters that matter for competitive-
ness. In order to avoid further marginalization, reforms are urgently
needed since the status quo on lead time and time variability is likely
to cause many low-income countries to fall further and further behind.
Improving logistics could also help exporters to move up the quality
ladder. Many developing countries have time for exports and imports
that exceeds the level that enables local entrepreneurs to enter interna-
tional production networks or to become regular suppliers to lean retailers,
a situation that discourages investment in raising product quality.

Notes

1 This chapter builds on and updates an article in the OECD Economic
Survey published in 2006. Views expressed herein are the author’s
and should not be attributed to the OECD or any of its member
countries.

2 Duranton and Storper (2005) document that while transport costs
have gone down over the past century, total trade costs have gone up
due to more transport-intensive ways of organizing production.

3 World trade increased from 24 to 57 per cent of world GDP from
1960 to 2006, according to the World Bank’s World Development
Indicators.

4 See Evans and Harrigan (2005) for a study on US trade in textiles and
clothing.

5 See Hummels and Klenow (2005) for a discussion and empirical
evidence.

6 If demand was known months in advance, orders could be placed
months in advance as well, and lead time would not matter much.

7 The shipping time is the weighted average of ocean shipping and air
freight.

8 These ratios are calculated from the GTAP database for 2001, which
is the only available database that distinguishes between imported
and locally sourced intermediate inputs for developing as well as
developed countries.

9 The Economist, 7 December 2002, Special Report Logistics.
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10 See http://www.americanapparel.net/mission/workers.html, accessed
13 September 2009.

11 See http://www.inditex.com/en, accessed 12 September 2009.

12 See Nordas, Pinali and Geloso-Grosso (2006) and Nordas (2008) for a
discussion.

13 Limao and Venables (2001), for instance, find that a 10 per cent
increase in transport costs reduces trade volume by 20 per cent.

14 Time for exports and imports of course also depends on the effective-
ness of the customs administration.

15 http://www.cepii.fr/francgraph/bdd/distances.htm

16 GDP is included in the reported regressions, which are run without
country fixed effects. The reason is that it is difficult to get conver-
gence of the zip regressions with such a vast number of dummies.
Running Poisson regressions and probit regressions with country
fixed effects yielded similar results.

17 See OECD (2003a, 2003b, 2004, 2005a, 2005b) and Engman (2005) for
further discussion.

18 Recent modelling exercises analysing the gains from trade facilita-
tion do not capture such complementarities and in some cases they
underestimate the gains from trade facilitation and in others they
overestimate the gains, depending on which are the weakest links
in the supply chain. See Engman (2005) for a discussion of these
studies.
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Learning from humanitarian

supply chains
Rolando Tomasini and Luk Van Wassenhove, INSEAD

INTRODUCTION

In a globalized economy business networks have become more inter-
connected, with companies operating in multiple time zones. The global
expansion of these business networks has brought about many more
options when selecting the actors that will be part of a supply chain.
Suppliers come from different continents and manufacturing takes place
in several locations, eg China, Mexico and Bulgaria. Transportation pro-
viders need to be well coordinated with the company’s activities in the
different locations to receive the raw materials and distribute the goods to
a number of sites, where the product will be sold.

The multiplicity and diversity of actors in the global supply chain
equal multiple risks for the network. For example, any disruptions in the
material, information or financial flow in one area of the world can have
immediate repercussion in the supply chain throughout different time
zones. These events could be anything from a simple delay in a process,
up to a major catastrophe like a hurricane that closes an airport or an
earthquake or flood that destroys a warehouse. Regardless of their nature,
dealing with the repercussions and learning to plan for them is a constant
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concern for supply chain managers. Lessons for these types of challenges
to the supply chain can come from different sources. In this chapter
we focus on examples from companies learning from the processes of
humanitarian agencies.

DISASTERS ARE CHALLENGING
LEARNING SETTINGS

Humanitarian organizations are driven by unpredictable events, con-
stantly moving from one setting to another to attend the needs of affected
populations all over the world. The speed at which they move is as
irregular as the event occurrence. The magnitude of their involvement
will also vary, depending on the impact the event had on the population,
the number of actors engaged in the response, and the local coping
mechanisms. Combined, this makes humanitarian operations fairly
complex learning labs for companies to acquire or develop new knowl-
edge. To illustrate this point, consider the example of the events from
Lebanon 2006.

Lebanese/Israeli Crisis of 2006’

On 12 July 2006, the Lebanese guerilla group Hezbollah captured two
Israeli soldiers patrolling the Lebanese-Israeli border. Later that day,
Hezbollah’s leader Hassan Nasrallah appeared in a broadcast TV an-
nouncement, confirmed the capture of the soldiers and stated his terms
for their release. He threatened to escalate the violence if a prisoner
exchange was not negotiated with the Israelis.

The Lebanese population expected a reaction from the Israelis,” as in
the past, in the form of low-intensity bombings or riots. Instead, the
Israeli Air Force (IAF) started a large-scale bombing campaign of major
bridges in the southern suburb of Beirut, a Hezbollah stronghold,” on
the same evening.

On 13 July, the IAF proceeded with the bombing of Beirut International
Airport, the only operational airport in Lebanon, in addition to a couple
of unused airfields in northern Lebanon and the Bekaa Valley in the
east. The Beirut Port was also targeted along with several commercial
and tourist ports. Severe damage put the airport out of operation, while
the Beirut port was paralyzed and brought to a halt.*
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Frightened by the massive bombings of populated areas, many
people from southern Beirut or southern Lebanon fled their homes and
took refuge in empty schools and public buildings. These families were
in need of everything, from water and food to medicines and baby
supplies. While people fled their homes in south Lebanon in the first
days of the conflict, those who hesitated were unable to do so days
later. With the fierce fighting between Hezbollah and the Israelis there
was no way in or out of the battlefield.

Residents of southern border villages left to go to cities in the south
like Tyre and Saida, others to Beirut and other parts of the country.
Residents of Beirut’s southern suburb also had to leave their homes,
fearing strikes on the area. Those who could afford it left the country to
go to Syria and Jordan mainly, until the access roads were targeted and
blocked. Tourists from neighbouring countries left Lebanon by land as
soon as the hostilities started. Other foreigners had to wait for their
country’s evacuation plans which started on 20 July, conscious that they
could be targeted as well.

The attacks continued. On 30 July the main eastern crossing into
Syria linking Beirut to Damascus was targeted again and the road was
put out of action. The remaining northern crossings into Syria were also
targeted, blocking all access into the country. International humanitarian
aid was blocked at the borders until a safe passage through the humani-
tarian corridor was negotiated with the Israelis. The negotiations to
access the country were primarily channelled through the United
Nations Joint Logistics Center (UNJLC),” an interagency coordination
platform working in close collaboration with all the aid agencies.

The war officially lasted until 14 August, two days after the United
Nations Security Council issued resolution 1701 calling for a permanent
cease fire. Although there was a clear call to lift the blockade, Israel kept
its siege on Lebanon until 9 September. Trucks were able to enter from
Syria and circulate within Lebanon, but ships were still forbidden to
dock at ports, and civilian planes were only allowed to land in or depart
from Lebanon after stopping in Jordan. Upon re-establishing peace,
official figures issued by the Lebanese government® estimated the
number of internally displaced people to be 947,184 at the peak of the
war, and at least 30,000 destroyed houses. Ninety-five bridges all over
Lebanon were destroyed, mainly in the south of the country. Civilian
casualty figures vary between 850 to 1,190 dead” and 4,409 injured® at
the end of the war.
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The case of Lebanon illustrates the complexity that humanitarian
agencies face when trying to set up a relief operation. For natural crises
the security constraints may be lower and coordination among the actors
easier. However, the relief operation remains a challenging setting where
limited resources and priorities are constantly revisited to update plan-
ning and operations.

HUMANITARIANS AND THEIR SUPPLY
CHAINS ARE DIFFERENT

The humanitarian sector, unlike the business sector, focuses on develop-
ing capabilities to respond to high-impact events with unpredictable
resources. Organizations like the International Federation of the Red Cross
(IFRC),” World Food Program (WFP),"” United Nations Children’s Fund
(UNICEF)," CARE,"” World Vision International (WVI),"” among others in
a long list, have a specific mandate to raise funds, recruit and train staff,
set up agreements with business and governments, and develop relation-
ships with communities to respond to natural and political disasters af-
fecting communities. This mandate is an exceptional licence to focus on
saving human lives by mitigating the impact of disasters and facilitating
the return to normality.

The way these humanitarian organizations implement their mandate
varies given their primary focus areas (eg food distribution, water sani-
tation, medical support, education, childcare) and their geographical
priorities. However, the process of accessing the beneficiaries and
delivering the aid remains the same. It comes down to developing a
supply chain that is agile enough to adjust to changes in the types
of goods and quantities required, and adaptable enough to react to
changing conditions (eg security) and new actors (eg different NGOs,
the military, or government).

Even though the focus areas and priorities may be different, humani-
tarian organizations and private companies at the core may share similar
operational concerns. For humanitarian organizations, logistics (and the
functions related to supply chain management) represents approximately
80 per cent of the activities. Humanitarian managers debate similar issues
to private companies about how to negotiate the best supplier agree-
ments, where to position warehouses, whom to choose as transport pro-
vider, how to improve delivery, and what investment is required to stay
competitive. For example, over the past years the IFRC"* has undergone
a restructuring exercise to decentralize their supply chain, with regional
logistics units (RLUs) in Panama, Dubai and Kuala Lumpur. The new
structure was designed to improve their regional response capacity by
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reducing lead times and costs. The regional focus enables them to take
advantage of local warehouse and transport providers, develop better
relations with partners in the region, including donors, suppliers and
governments, and forecast supply and demand more accurately.

In contrast to commercial supply chains, humanitarian supply chains
are usually established without a precedent. They do not to respond to pre-
existing or constant demand. Humanitarian organizations are responsible
for reacting as quickly as possible, usually with little or no anticipation. As
they establish their presence and become operational, they start to focus
on the reduction of cost. For example, following a major disaster air trans-
portation is used, incurring high costs, while humanitarian staff on the
ground look for alternatives in the local markets and options for ground
transport that could help lower the cost of the operation as it unfolds.

Finding ways to lower the cost can be a challenging task, as the
humanitarian organizations experienced while preparing for the return
of millions of refugees to south Sudan.” In 2005 a peace agreement was
signed between the government of Sudan in the north and the Sudanese
People Liberation Movement (SPLM) in the south, ending a 21-year
civil war that had devastated most of the infrastructure in the south.
Bridges, roads, rails and airports were destroyed, making land transport
impossible. Under those conditions air transport was the only, and most
expensive, option. However, it was unsustainable considering the size of
the southern region, the distances to reach it and the number of people
expected to return that would need humanitarian aid. The agencies
engaged in a long exercise to design a distribution network from scratch,
using funds from government donors and the expertise of private com-
panies, eg to repair roads.

Another contrasting point is the motivation that brings the different
actors together. Commercial supply chains are primarily held together by
the profit incentives that the different organizations share. Humanitarian
supply chains lack that incentive and yet they manage to bring together
different actors and coordinate the interaction in a system where there
is no formal command and control structure. Several coordination
mechanisms have been institutionalized in the humanitarian sector for
complex emergencies. One example is UNJLC, whose mandate is to con-
solidate the information from the different organizations involved, de-
bottleneck and negotiate on behalf of the humanitarian community with
the authorities, and assist in the allocation and consolidation of resources
in light of changing priorities. Since 2005 it has been operating in Sudan,
coordinating the pipeline for non-food items (eg blankets, mattresses,
cooking kits, soap) to beneficiaries. The pipeline is an interagency project
that balances the core competencies and local capacity of different agencies
operating in Sudan. During its initial setup UNICEF was responsible for
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the procurement of goods, WEP served as the consignee for in-kind
donations, and CARE assumed responsibility for warehousing and trans-
portation to the refugee camps where an implementing NGO would be
assigned to do the last-mile distribution.

Companies interested in getting involved with humanitarian organiza-
tions are immediately faced with the complexity of the sector and are
forced to define how they will add value with their participation, and
what motivates them. Over the past decade we have seen a number of
examples of companies establishing close collaborations with the human-
itarian sector to provide support for relief operations. In this chapter we
review examples of companies that invested in developing relationships
with the humanitarian sector as part of their corporate social responsibility
programmes, getting exposed to the numerous lessons from disaster
management.

CORPORATIONS MOVING IN TO HELP FIND
THEY CAN ALSO LEARN

Initially motivated by the will to contribute with their core competencies
and capacity to a greater good, several companies from the transport and
logistics sector have developed over the past decade a series of corporate
social responsibility (CSR) initiatives and partnerships with the humani-
tarians. These partnerships were designed to support the humanitarian
agencies to fulfil their mandate, giving them access to the companies’
know-how, resources, global presence, and network. Over time these
companies have also realized that the humanitarians have complemen-
tary skills that would be valuable to their own organizations.

Two major examples in the sector are the partnership between TNT
and WFP, also known as Moving the World, and the Humanitarian and
Emergency Logistics Program (HELP) set up by Agility.

Moving the World'®

As a leader in the industry, TNT was conscious of the consequences of
globalization and the responsibility it inherited as a major player in
the global economy. Since 1946 TNT has expanded through takeovers
and acquisitions from its Dutch roots in the public mail service to a global
company present in 63 countries with over 160,000 employees operating
its own airplanes. In 2002 CEO Peter Bakker expressed his concern to a
team of senior executives when he decided to develop a global CSR
programme. He had recently learned that every five seconds a child
dies from hunger and that logistics could help to alleviate that figure,
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especially in emergency situations. His call went out to the team of execu-
tives explaining that:

It's not enough to be socially responsible within our company. We should strive for
social leadership outside our business. If through our business we can help improve
people’s living conditions, it is our responsibility to do so.

Following a six-month selection process, Bakker and the team of execu-
tives decided to partner with WEFP for an initial period of five years to
form Moving the World. The choice of partner was made on several bases
that confirmed the complementary fit between the two leading organiza-
tions. As a global provider of mail, express and logistics services, TNT
wanted to make sure its partner would have similar appreciation and
interest in its capabilities and global presence. WEFP fitted the bill as the
largest humanitarian organization that provides ‘food aid to an average
of 90 million people, including 56 million hungry children, in more than
80 countries every year’."”

To define projects and goals for Moving the World, TNT and WFP
teams made a visit to WFP’s Tanzania operations. They visited emergency
operations and noted the logistics challenges. The observations led to a
series of discussions in which both partners agreed to collaborate in the
areas of emergency relief, joint supply chain, transparency and account-
ability, employee volunteering, and the school feeding programme.

Between 2002 and 2007 Moving the World mobilized staff globally from
both organizations to participate in fundraising campaigns, secondments
and volunteer opportunities, and support for disaster relief operations.
Among these activities is support for the relief operations of the Indian
Ocean tsunami, where TNT contributed with its local staff, offices and
equipment, helping WEP to become operational quickly. Similarly, in 2008
during the Myanmar floods, TNT facilitated access to the country through
its local network while WFP struggled to overcome the bureaucratic
challenges imposed by the government. During these operations, and a
long list of many more, field staff from both organizations worked very
closely towards to same goal, borrowing equipment, tapping into each
other’s expertise and developing new contacts.

Throughout the five years the partnership evolved, with €38 million
invested by TNT in the different projects and an additional €9 million
raised by employees. Lessons from each project were reshaping the
collaboration guidelines. Following an independent evaluation of the
first five years, both organizations decided to renew their engagement
indeterminately.” To facilitate the collaboration they reorganized the
partnership into four pillars: awareness and fundraising, transport for
goods, hands-on support for disasters, and knowledge transfer for best
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practices. These four categories were more representative of the value
exchanged between both organizations and the activities involved.
Inherent in this new structure is the idea that TNT could also learn and
benefit from WEFP’s knowledge. Throughout the partnership history, 70
TNT specialists have been seconded to WFP to contribute and acquire
new experiences and best practices.

Agility: Humanitarian and Emergency Logistics Program'

The notion of risk and vulnerability is one that Agility knows well and seeks
to master. This is reflected in its history, strategy and CSR programme.
Agility was founded in 1979 in Kuwait as the Public Warehousing Company
(PWC Logistics). In 1997 it was privatized and became publicly traded,
marking the beginning of eight years of expansion. Through a series of
acquisitions the company became the largest logistics provider in the Middle
East and a global industry player. In 2006 the company rebranded itself as
Agility to represent 550 offices in 100 countries and 32,000 employees.

Agility’s presence in the industry is unique in different aspects. Agility
is the world’s eighth-largest logistics company and the only global top ten
industry player with roots outside of Western Europe or the United States.
Among the top players it is also the main one focusing on emerging mar-
kets, a strategy that has exposed it to a series of risks and social issues it
aims to address through its CSR programme. Chairman and CEO Tarek
Sultan explained his vision of the company by saying:

We work in difficult countries in challenging situations; therefore we need to be
ready to add value in tough places, whether it be on commercial terms or not. We
understand risk, and we have an appetite and knowledge to thrive on it and do busi-
ness. When you are sitting in Kuwait, you have Iraq to one side and Saudi Arabia to
the other. The minute something happens, you see, you listen ... you are used to
working with difficult, uncertain and constantly changing conditions. When you are
sitting in Kuwait, you understand that everything can change overnight and affect not
only your business but people around you.”

Aware of the opportunity to help and the responsibility his company has
in the areas where it is present, Sultan hired in 2005 Mariam Al-Foudery,
to design and implement a global CSR programme. From her discussions
with managers and knowledge of the company and humanitarian
sector she pointed out the potential that Agility had to contribute with
its logistics competencies and capacity. These could be used towards
disaster relief or employee volunteer programmes. The focus on disaster
relief was seen as fitting with the company presence and experience in
emerging markets, and a natural fit for local staff willing to volunteer
their knowledge and time.
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The test for Agility’s CSR plans came in 2006 when the Lebanese crisis
erupted, affecting 120 of its employees, destroying the warehouses of
several clients and disrupting all commercial activity in the country.
Sultan immediately agreed with Al-Foudery to create a team to address
the crisis. Accompanied by experienced logisticians, she joined the
humanitarian agencies at the Syrian-Lebanese border to define how
Agility could help.

Security constraints in Lebanon discussed earlier had blocked all access
to the country and forced humanitarian agencies to hold all aid at the
border until access was safe. The challenge for the humanitarian agencies
became how to stock all this aid safely and efficiently, so that it could be
moved into Lebanon with the shortest possible delay when the situation
improved. Through their network of contacts with commercial suppliers
in the region, Al-Foudery and her team identified warehouses and trans-
port operators in the region. They listed them in a database, visited them
and evaluated them using Agility’s standards for capacity and quality.
They also engaged in the negotiations to review the contracts and ensure
the necessary flexibility needed by the agencies in terms of payment
schedules, responsibilities and insurance. Over two weeks the Agility team
helped the humanitarians to develop a warehouse-transport network,
enabling the agencies to focus on other pressing tasks.

The Lebanese experience validated that Agility had a role to play in
disaster relief, and that lessons could be learned from it. The next steps
were to design a programme that would enable Agility to systematically
engage in these types of activities while producing value for the humani-
tarian organizations. Upon return to the headquarters, Al-Foudery and the
rest of the team discussed lessons learned from the experience to structure
the Humanitarian and Emergency Logistics Program.

HELP became the platform for Agility to provide support to humani-
tarian agencies responding to natural disasters in countries where the
company is present. The programme has been successful, ‘approximately
15% of the company’s global workforce volunteered for a total of 168
community projects in 62 branch offices in 45 countries around the world,
reaching about 396,000 people on the ground with some type of service
activity involving disaster relief, education, food, and/or health’.*!

THE VALUE OF CROSS-SECTOR LEARNING

The commitment from companies like TNT and Agility to support activities
of the humanitarian world requires significant investment in terms of
money, skills and time. The value of this investment is hard to quantify,
especially with indicators that are shared by both parties. For example,
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the companies can quantify the value of the media exposure they received
from their support to the humanitarian agencies, but that figure is added
value to the company and not to humanitarian organizations. On the
opposite side of the argument, the humanitarian agencies could quantify
the value of the transport services they received pro bono, but these
savings would only reflect the benefits to the humanitarian organization,
leaving out of the equation the private company.

One area in which they both agree to have reciprocity in the creation of
value is learning. Through their interaction both sectors confirm that they
have gained a new perspective on their capabilities. Staff from TNT and
Agility have been seconded on missions to humanitarian operations
where they put their skills to use in a completely different context. The
employees, confident of their knowledge, are faced with experiences that
test the limits of their skills by demanding them to adapt to different
settings and conditions. Through these experiences the employees are
able to see new applications of their knowledge and skill set.

The interaction has a similar impact on the humanitarian staff working
with the private partner. A great percentage of the learning for humani-
tarian workers is experiential, from one relief operation to another, and
informal. Through the interaction with the private sector, the humanitarian
workers benchmark their knowledge and identify gaps in their skill set
that they can set as targets for their professional development. In some
cases, the companies have made their training sessions and agreements
available to staff from their humanitarian partners, helping them to address
those gaps and acquire new tools.

However, learning is not without challenges. For the most part, learning
happens at the interpersonal level first. Even though this is still beneficial
for the organizations that employ the individuals, the fullest value of the
learning experience cannot be attributed to the interaction until it is cap-
tured at the organizational level. The challenge is how to capture the
knowledge that resides in the individuals and use it in the process to create
added value for the organization. Private companies could benefit from
that knowledge to develop new products and services, or simply to better
manage their relations in some regions or with certain stakeholders.

LESSONS FOR COMPANIES

Humanitarian organizations are established to meet needs in settings and
conditions very different from the private sector. They are also driven by
a different set of values, objectives and funding mechanisms. However,
these differences are a source of numerous lessons that can be adapted
and transferred to the private sector.
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In this chapter, we have focused on the lessons that can be learned from
the humanitarian supply chain through long-term CSR programmes. As
the examples cited show, the humanitarian supply chain can offer lessons
to companies operating in global markets to help them prepare for high-
impact low-probability events affecting their operations.

Acquiring these lessons can be difficult, as they will be found in areas
where it is challenging to operate and where risks like security can be
very high. They also require a serious investment from the companies.
This starts with the senior leaders clearly communicating their motiva-
tion for the CSR programme, making it a company-wide priority, and
financing their commitment. Finally, the lessons from the humanitarian
sector extend beyond the personal level, and should be lifted to the
organizational level. Capturing the richness of these experiences for
the organizations from the individuals is an additional investment that
the company needs to make to be receptive to the new ideas, provide the
means for staff to transfer them into the company, and build upon those
lessons internally.

Notes

1 Excerpt from INSEAD Case No. 09/2008-5495: Humanitarian Response
to the 2006 Lebanese/Israeli Conflict
2 A similar event took place 10 days earlier in Gaza and led to a full
military operation by the Israelis who were refusing to negotiate
based on the no-negotiation with terrorist organizations policy.
3 Beirut’s southern suburb is home of the Hezbollah headquarters and
television station.
4 Except for the evacuation of foreigners, no ships were allowed to
dock at the ports in the early days of the war.
5 www.unjlc.org
6 Numbers published on the Higher Relief Council website,
www.lebanonundersiege.com
7 Respective sources: Israeli and Lebanese governments
8 Source: Lebanese government
9 www.ifrc.org
10 www.wfp.org
11 www.unicef.org
12 www.care.org
13 www.wvi.org
14 INSEAD Case Study No. 2009-5590: Yogyakarta Earthquake: The IFRC'’s
first experience with the decentralized supply chain
15 INSEAD Case Study No. 06/2008-5363: Moving the World-UN]JLC:
Transport optimization for South Sudan
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16 Section inspired by INSEAD Case Study No. 03/2004-5194: TNT-WFP
Moving the World: Learning to dance

17 Source: www.wfp.org

18 INSEAD Case Study No. 03/2009-5596: TNT/WEFP Partnership: Moving
the World five years on. When the music changes, so does the dance

19 Section inspired by INSEAD Case Study No. 03/2009-5559: Agility: A
global logistics company and local humanitarian partner

20 INSEAD Case Study No. 03/2009-5559: Agility: A global logistics com-
pany and local humanitarian partner

21 www.agilitylogistics.com
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Global sourcing and supply

Alan Braithwaite, LCP Consulting

BACKGROUND

Global sourcing and supply is now a central part of many companies’
business strategies. It has proved essential to sustaining competitiveness
and maintaining net margins. Indeed, global sourcing and supply is
probably both the biggest economic trend of the past 20 years and a key
ingredient for corporate survival.

The adoption of low-cost sourcing and supply areas has displayed an
exponential trend which, despite recent economic turmoil, is forecast to
continue over the longer term. However, the dynamics of this new type
of operation are only just being understood and have not been docu-
mented extensively. Global sourcing implies long-distance supply chains,
multiple interactions and extended lead times. As companies move to
increase their share of global sourcing beyond the current entry levels,
there will be major implications for how these extended chains are man-
aged; security of supply, demand responsiveness and product life-cycle
management all take on greater significance.

Global sourcing is an established fact of business life and is a dominant
market-driven trend. But the challenge for every individual corporation
is to implement it in a way that secures a sustainable advantage. This
means organizing to manage risk alongside commercial and competitive
advantage. All of the principles of supply chain management still apply;
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the specifics of global sustainability have many additional dimensions
that are not experienced in more conventional local chains.

GROWTH IN GLOBAL TRADE

The expansion of global trade in manufactured goods has been one of the
most pronounced and remarkable economic trends of the past 40 years. It
has both fuelled and enabled the growth in gross domestic product (GDP)
of most developed countries: exporting jobs to countries with large pools
of increasingly skilled and low-cost labour. The capacity of the labour pool
in developed countries is being released to higher value or essentially
local activities and the service sector. The scale of this shift is shown in
Figure 22.1.

Despite recent economic problems, the long-term trend of growth in
global trade shows no sign of abating. It has been reinforced by the reduc-
tion in tariff barriers and the expansion of low-cost international logistics
in the form of container freight. Moreover, there is no correlation between
growth and the absolute scale of imports and exports, meaning that there
is opportunity for global trade and economic benefit to both mature and
emerging economies. If we set aside the natural tensions of self-interest
that have been evident in recent world trade negotiations, it is clear that
there are enormous benefits for buyers and sellers alike.
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China has been describing its GDP growth as 8-9 per cent a year, but on
the whole this is felt to be an underestimate. It refers to itself with pride
as the ‘factory to the world’. No one can ignore this trade potential and
global sourcing is now a matter of board strategy for all businesses in
developed economies.

Statements in relation to planned increases in this trend are a regular
feature of annual reports and analyst briefings. Wal-Mart, the world's largest
retailer, made the trend to direct international sourcing a key feature of its
2002 annual report, saying: “We also are making exciting stridesin ... global
procurement. Last year we assumed responsibility of global procurement
from a third party. This allowed us to better coordinate the entire global
supply chain from product development to delivery. In addition, our
global procurement program allows us to share our buying power and
merchandise network with all our operations throughout the world.’

Dyson closed its entire manufacturing in the UK and moved to Asia as
a key element of its entry strategy for the US market. New origins for the
garment trade are Turkey and Morocco where companies can still lever-
age low-cost labour, but without full Far East sacrifices on lead time and
flexibility.

Figure 22.2 shows the critical contribution of the automotive industry,
engineering and electronics to globalization. In reality, companies like
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Figure 22.2 Global trade growth by product category
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The layers and pillars of global sourcing best practice
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Figure 22.3 The layers and pillars of global sourcing
© Source: LCP Consulting, 2005
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Wal-Mart are only catching up and this will likely be at the expense of
both importers and local manufacturers.

The WTO predicts that global supply is the future. Indeed, it is an ir-
reversible trend since capacity is leaving developed markets because it
cannot compete with low-cost imports. This global sourcing dimension of
strategy is now a cornerstone of companies’ plans to generate value for
customers and shareholders alike. Few can envisage a sustainable future
without an increasing level of global supply.

Given this landscape of major change, this chapter brings together
some key dimensions of the practice of global sourcing. It reviews the
‘layer and pillar’ model (Figure 22.3), which proved useful as a means to
describe the multifaceted nature of global supply chain management.
Supply chain management in global sourcing must address all of the
layers. Best practice is bound together by a requirement to understand
and manage through a structured approach to risk and through the total
‘Cost-to-Serve’ (a registered mark of LCP Consulting), which is a supply
chain costing methodology that can quickly capture the true logistics cost
drivers and identify activities that are intrinsically uneconomic.
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GLOBAL SOURCING AS A WAY TO CHANGE
BUSINESS STRATEGY

The central role of global sourcing in transforming business strategies can
be understood by comparing the relative wage rates in regions of the
world. Because of difficulties with exact comparisons, these figures as
indicative rather than definitive. For skilled labour per hour in Germany
the cost is $18 to $25; in the Czech Republic it is $3-5; in the United States
it is $9-15; in Asia and India it is often less than $1. The cost of support
services, construction, capital investment and management are in pro-
portion, which means that the cost of an equivalent article made in an
emerging economy can be as little as half of that sourced locally.

Traders have been taking advantage of this arbitrage potential for many
years and have used their local relationships, buying skills and logistics
know-how to make a margin. That margin was their return for taking risk,
including quality, financing and marketing. The ultimate price differen-
tials were reduced to 10 to 20 per cent to the end customer.

The surge in growth of global trade is the result of more companies
going into markets to deal direct — cutting out the middleman. The effect
of this has been to increase margins and also to increase the buyer’s risk.
The business strategy has been to plough back the margin benefit into
lower prices, which in turn has increased volumes and market share. The
trick has been — and will be — to exploit the elasticity of demand by just
enough to get more volume than the margin that has been conceded.
Getting this right makes both sales and profits grow.

Across industry as a whole, the trend has been for lower real prices as
value is passed on to customers. The open question is the extent to which
this trend is now played out. The next step in global sourcing will involve
another doubling of activity levels and this will require improved levels
of control and integration. The skills of supply chain management will
become increasingly central.

IDENTIFYING AND SELECTING SOURCES

The practice of sourcing depends on the commodity and product. For
example, chemicals display different supply characteristics from clothing,
which in turn is different from micro-electronics. Entering a new sourcing
arrangement is a moment of risk and there are many factors to be con-
sidered. These include the following:

® Quality is a key issue. Vendors are increasingly able to deliver to quality —
but this ability cannot be taken for granted. The implications of a
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long-distance quality failure are much greater than a local one, as the
problem may not be discovered soon enough to avoid serious disrup-
tion. Increasingly, companies are insisting on more comprehensive
quality control at vendors, alongside detailed specification and engin-
eering integration.

® [Ethical supply. The marketing and PR impacts of the use of child labour
and the environmental conditions surrounding production are now
important for consumers. Media disclosures can damage the brand
with consumers, and shake investor confidence. Increasingly, com-
panies are conducting regular audits and inspections of their sources
to make sure that they do not get surprises and damage to their
reputations.

® Patent protection. The leaking of design and technology advantage
has become a common experience. Companies have outsourced to
places where respect for patents and know-how is rather less than
the standard they would expect. Often designs, ideas and products
reappear through different channels and can erode markets and price
levels. This risk requires a very careful approach to ensure that key
differentiators are protected and that contractual guarantees that can
be enforced are obtained.

® Operational excellence. Vendors’ capabilities can vary widely and it is
crucial to understand the extent they will be able to perform to expect-
ation. For example, late new product introductions can significantly
impact the buying and marketing organization, and there is evidence
of share price erosion when international chains fail.

These points require a higher level of due diligence and ongoing manage-
ment than many might expect. Dealing across cultural boundaries is a
major part of this challenge — and the word ‘yes’ in many languages
cannot be taken as an unequivocal agreement.

COMMERCIAL MODELS

Global trade is by definition more remote than buying locally. A problem
with local supply can prompt a whole range of quite simple actions,
including refusing to pay and taking legal action. With global sourcing
and supply these actions are more difficult, since the goods may already
have been paid for, and legal action is less likely to be successful.
Commercial models are, therefore, a key part of supply chain design.
These are about the point of payment for the various activities along the
chain, where the risk is taken, and the margin that is taken or conceded
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for that risk and credit period. These terms can vary enormously by both
sector and companies’ preferences. Traditionally traders took title to the
goods at the side of the ship and paid with a currency instrument (letter
of credit) that was guaranteed by a bank and cross-guaranteed by the
buyer. Then they organized their own freight and paid any duties and
tariffs at the destination. This model is often called FOB (Free on Board)
and has been adopted by retailers who are progressively replacing their
traders and agents.

Another common option is CIF (Cost of goods plus Insurance and
Freight) where the vendor charges for the cost of goods plus the insur-
ance and freight to get them to the final destination. Any duties and taxes
in this model are for the buyer to arrange to pay when the goods arrive in
the origin country. DDP is the most equivalent option to local supply.
It stands for Delivered Duty Paid and it is where the vendor takes total
responsibility for all costs until the product is delivered. Financing is
invariably part of this package.

These are the most common of many models that are referred to as
IncoTerms. The precise selection of the right IncoTerm is a critical deci-
sion for the specific trade on extended supply chains, with many hidden
risks and the requirement for extended financing. It will be influenced
by a whole range of factors, including the buyers’ balance sheet, the
vendors’ financial capacity, the risk in the trade, and the relative cost of
financing and operating the chain under the different models.

INTERNATIONAL LOGISTICS

The importance of international logistics cannot be overemphasized. The
flexibility of container freight to make efficient, shared capacity available
to many users has been a huge driver of global trade. But with scale in
global trade have come new issues that require new approaches.

Even with container freight, traditional methods of managing interna-
tional logistics can involve as many as 10 to 12 hand-offs in movement
and documents. If just one or two of these fail, with no effective way of
putting it right, the unreliability of global logistics becomes the reality
that is often a subject of comment and complaint.

With scale and growth, inbound management at the destination now
requires central coordination. Correspondingly, management at the origin
also needs to be controlled to ensure the right flow at the destination, and
to enable the buyer to take advantage of the scale of its activities. The
management of documentation, customs clearance and compliance can also
benefit from a single centralized administrative and forwarding set-up.
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Finally, the question of security against terrorism is now a major
concern in international trade. There are onerous requirements for
certification of cargoes, especially into the United States, under the
CT-PAT scheme (Customs and Trade — Partnership against Terrorism).
Failure to comply can lead to cargoes being refused carriage or blocked
for lengthy inspection and clearance.

The result of these factors is that major buyers are tending to appoint a
global ‘lead logistics service provider’ (LLP). These are often offshoots of
the container shipping lines or international freight forwarders who have
extended their services, and are especially appropriate where a buyer is
maintaining many trading relationships. In companies where there are a
smaller number of very large trading relationships, the tendency is to
adopt an in-house forwarder.

In all circumstances, the operational need is for integrated management
of many remote origins, providing information visibility, certification,
and the capability to respond to factors in the supply chain.

FLOW MANAGEMENT

Flow management and control is often executed, but seldom planned, by
the LLP. Someone, generally the buyer, has to make the planning, fore-
casting and ordering decisions. The key feature of global sourcing is that
chains become extended, with longer lead times and less agility to respond
to changes in the actual marketplace. This needs improved forecast
accuracy and more integrated supply chain planning. The consequences
of poor planning are a combination of service failures and increased cost
from emergency deliveries and associated expediting.

Global best practice is to introduce a sales and operations planning
process, part of which is to identify the products whose demand charac-
teristics makes them particularly vulnerable during extended lead times.
With these products there is generally the potential to implement supply
chain strategy options such as postponement, capacity booking or switch
sourcing;:

® DPostponement is where the product is made and shipped in a generic
form so that it can go into a number of different final products. The
generic parts are then localized in the final market to meet real customer
orders (HP and Dell are renowned for using this approach).

® Capacity booking is where a vendor is ‘booked’ to provide capacity on
a fixed cycle; the exact mix of product to be made is decided at the last
minute. This reduces lead times and ensures that the product made is
the one that is most needed.
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® Switch sourcing is where the initial quantity is made in the lowest-cost
source and if demand forecasts are exceeded any patterns or moulds
are flown to higher-cost sources where the product can be made and
shipped with much shorter lead time.

ORGANIZATION DESIGN

The organization of global sourcing is a major issue, with companies that
have global sourcing creating organizations in their main origins which
they now feel are “disconnected” from the core organization at the destin-
ation. The dilemma seems to be whether the offices in the origins are
buying functions, logistics functions, technical functions — or some com-
bination of these. Each of these relates to different functions in the parent
organization — and ownership and control appears to become an issue.
Furthermore, the relationship of the origin offices and capabilities with
the main organization is inevitably challenged by distance, communica-
tions, systems issues and — most of all — goals and key performance
indicators (KPIs).

It is clear that the next stage of maturity in global sourcing and supply
will require a greater definition of the organizational lines and responsi-
bilities than exists in many businesses today. This will most likely be based
on team-based structures working on categories, technologies and product
life-cycle projects as appropriate; it will be fully integrated with the core
business at the right points and work actively to overcome the barriers of
geography and culture.

INFORMATION TECHNOLOGY

Extended chains require information technology that can manage the
long-distance “purchase to pay’ cycle, and all the steps along the way. The
key is to make available a single version of the order and its status to
every point along the chain. It must allow the appropriate people and
organizations to make amendments, update status and provide a history
of events. This is beyond enterprise resource planning (ERP) as the various
players along the chain (such as vendors, service providers, and Customs
& Excise) all have many relationships with other parties. They also have
particular information needs that will not fit with the customers” ERP
systems — and the attributes of the data are rather different from that
in conventional ERP systems. The data architecture needs to be able to
handle consignments, wayhbills, containers, tariffs, providers, VAT and duty
as well as orders, stock-keeping units (SKUs), vendors, and locations.
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Data interchange between systems is essential to provide the visibility
needed for flow control. Internet technology has provided the ideal
platform on which many-to-many relationships can be maintained.
It is low cost and provides widely based connectivity. However, every
major shipper then needs a single reference point for its international
trade, and this is unlikely to be the main ERP system. Some of the major
shippers and forwarders have invested heavily in such event manage-
ment systems and the associated connectivity. The early versions of
these systems have added considerable value and the new generation is
expected to provide another step change.

However, the systems world is full of tensions as providers compete to
promote their systems and lock in their clients. It is unwise to expect that
the international technology (IT) world of global trade is an open and
transparent one. There are many barriers, including the operational
excellence (or lack of it) with which the technology is fed.

OPERATIONAL EXCELLENCE

With as many as 12 operational hand-offs in the extended international
supply chain, there is much that can go wrong — so operational excellence
is critical to a smooth supply chain. Typical issues that must be done with
excellence are:

® product labelling and bar coding - right code, right box, right
quantity;

invoicing — right product, right cost, right consignee;

customs — right classifications;

advanced shipping notices for right product;

schedule and date required compliance;

container packing accuracy;

handling quality.

Surveys have shown very high levels of non-compliance and operational
variability in global supply. Quite simply, the origin participants do not
understand the requirements for supply chain management by their
customers and, therefore, often do not comply. The use of an LLP can be
combined with more proactive vendor management to make sure that
due dates and data quality are achieved — and to impose charges when
standards are missed. Case material has demonstrated the downstream
value of upstream excellence. The cost is tiny in relation to the value, and
the barriers to excellence are more about culture and understanding than
deliberate obstruction.
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RISK MANAGEMENT

Risk management should be continuous for buyers. There is much to be
concerned about, for example:

the basics of vendor viability;

sudden and unadvised changes in priorities by vendors and service
providers;

quality and timeliness issues;

introduction of unauthorized materials or child labour;

loss/leakage of technical know-how and patents;

sudden and unexpected duty and quota constraints as a result of
political and economic pressures;

® currency variations;

sudden and un-forecast changes in customer demand.

A lot of these would apply to local supply as well, but their scale and
impacts would generally be less. The combination of culture, language,
distance and complexity conspires to make a formal risk management
process with regular checks essential. This requirement will expand
further as global sourcing moves into its next phase of growth.

CRITICAL SUCCESS FACTORS

The measures to manage global chains and mitigate risk require six cap-
abilities. These capabilities form the critical success factors:

1.

Total acquisition cost management — the ability to analyse and predict
the total cost-to-serve from the source of supply to its final point of
sale. The capability in this analysis is not simply to build up the logis-
tics costs from freight, inventory holding, duty, applicable customs
regimes and so on. It is more important to analyse and build into the
costing the risk of markdown and lost sales through a market-risk-cost
profile. This analysis identifies products that should never be traded
on a long lead time, or that should be the subject of a postponement
strategy. It is also likely to show that there are some products where
actions to reduce lead time and increase flexibility will justify a higher
initial purchasing cost.

One-touch information flow - to avoid double entry, duplication,
mistakes and inconsistency as the same transaction moves through
the many points of contact in the chain. Accuracy of information is
a precondition of proactive management. This capability is systems
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enabled — and it is critical to have the widest view of the total chain on
one information platform with the ability to recognize inconsistencies.

3. Total product identification and compliance — to ensure fast accurate
product and handling unit identification that feeds the ‘one-touch
information” requirement. The use of bar codes and radio frequency
identification (RFID) to the correct standards is the enabling
technology.

4. Real-time routing through dynamic visibility — the capability to see
through the chain, know what is coming, and test for events that have
not happened as planned; to interpret the implications of failures in a
proactive way and make decisions to minimize their impact. This is
the “traffic control’ of global supply chain, and it must be managed
transparently and with the cooperation of all the parties in the chain.

5. Vendor development — the capability to understand and improve the
long-term performance of vendors in terms of cycle times, timeliness,
quality and accuracy. Based on historical performance of the chain, it
is possible to identify improvement programmes to develop supplier
reliability. The ultimate goal is to issue orders and schedules on shorter
lead times, reflecting real demand or more accurate forecasts. Under-
standing the underlying performance of vendors and their category of
products in the marketplace is the starting point for this.

6. Information platform to provide consistent and timely information —
the capability to put in place, operate and maintain a full supply
chain visibility solution. All of the above capabilities are anchored by
the operational skill to secure and maintain the information backbone,
with the diverse data structures that are needed by each supply
chain function.

GLOBAL SOURCING — SUSTAINING THE TREND

It is clear that first movers to global sourcing have gained a competitive
advantage. Often these were traders who had an intimate knowledge of
a supply market in terms of the vendors and their capabilities — as well as
the logistics to get the product to the market. They committed to stock
risk and knew where to dispose of product if the original channel did not
work. For this they earned a respectable margin for the risks they took.
In the context of the explosion of global sourcing and the further
potential, the conclusion is that the ‘land grab’ is over (Figure 22.4). The
figure suggests that we are moving from initial exploitation to putting in
place stable structures that can handle the next phase of growth. This
will be essential as companies become more dependent on long-distance
supply chains with all the risks and issues that we have identified.
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Companies are here
today, the land
grab is over, governance
is now important as
the next surge is under way
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Figure 22.4 Maturity development of global sourcing

The increased penetration of global sourcing will make its management a
core skill and capability. This chapter has attempted to provide an initial
view of the emerging landscape and issues.
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INTRODUCTION

International road and rail freight transport activity is a complex field
where existing structures and rules concerning goods transport are mainly
driven by developments at the national or European level, such as the
introduction of new social or environmental legislation, or by global trends,
for example adopting new technologies or developing new vehicles. Little
attention has been paid so far to the specific problems and trends govern-
ing cross-border, international traffic by land.

This chapter first establishes the recent trends in international trade
volumes. It then aims to identify the main ways in which this trade growth
has impacted on road and rail freight transport activity at the international
level, and considers the factors influencing the future direction of interna-
tional land-based transport. The ‘international” focus is on cross-border
road and rail transport, rather than on comparisons of trends and pros-
pects across a range of different countries. In talking about international
freight transport it is important to be aware of the diversity of trip types
included, and the impact that the attributes of the trip can have on its
organization and cost.
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As far as possible, experience from around the world is identified and
discussed, although the main focus is on cross-border flows between
countries in Europe, Asia and North America since these three regions are
where the majority of land-based international transport takes place.
While the assessment is evidence-led where possible, there are limitations
relating to differing definitions and measurement units, both spatially
and temporally, and inadequate data relating to cross-border freight
transport activity.

The structure of the chapter is as follows. The next section deals with
recent trends in international trade activity since this is a driving force in the
development of international transport. This is followed by three sections
presenting a more detailed discussion of road and rail, within which
aspects such as infrastructure issues, policy and regulation, and operations
are assessed. Future perspectives are discussed in the concluding section.

RECENT INTERNATIONAL TRADE ACTIVITY
AND TRANSPORT: ECONOMIC FACTORS
AND TRENDS

The World Trade Organization (WTO) provides the most comprehensive
data on trade volumes and trends. This section highlights some of the
main aspects of world trade that affect freight transport activity and mode
choice. Figure 23.1 reveals the long-term growth in international trade
volumes in all product categories, but most notably in manufactures.
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Figure 23.1 World merchandise trade volume by major product group,
1950-2007
Source: WTO, 2008
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Table 23.1 Annual percentage change of value of goods in world
merchandise trade by region, 2000-06

Exports Region Imports
20 CIS 23
16 Middle East 15
16 Africa 14
14 South & Central America 10
12 Asia 12
11 Europe 11
11 World 17
5 North America 7

Source: adapted from WTO, 2007

In general, trade growth has exceeded the increase in gross domestic
product (GDP) over this time period; between 2000 and 2006, trade growth
was approximately twice the GDP increase (WTO, 2008). In terms of the
value of products, the top six flows between world regions involve just
three regions, Europe, Asia and North America, with trade within and
between these regions accounting for three-quarters of world trade value.
Internal European flows alone make up almost one-third of all interna-
tional trade. Six of the top 10 countries involved in international trade are
European, with two each from North America and Asia.

Table 23.1 shows the average annual growth in trade to and from each
of the world regions for 2000-06. Globally, the value of goods traded in-
creased by an average of 11 per cent per annum. North America recorded
lower than average growth, and those regions less involved in international
trade experienced higher than average growth rates, but remain relatively
insignificant in comparison to Europe, Asia and North America.

International road and rail transport movements were greatly influenced
by the introduction of regional trading blocs. The two most significant
trading blocs are the European Union (EU) and the signatories to the
North American Free Trade Agreement (NAFTA). The EU has expanded
and has removed internal trade barriers while developing unified trade
agreements for extra-EU trade. EU countries were involved in 38 per cent
of global merchandise trade by value in 2006. Of this, two-thirds was traded
internally between EU countries (WTO, 2007). By contrast, trade between
NAFTA countries (Canada, Mexico and the United States) comprised just
over 40 per cent of the total merchandise trade of those countries.

In their own right, road and rail modes are mainly dealing with intra-
regional flows, given that two of the three main inter-regional flows
(Asia—-North America and Europe-North America) are not possible by
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land-based routes, so maritime transport dominates. For the third (Asia—
Europe), land transport is possible though currently very limited, with
the majority of goods again being moved by sea. Considerable use is made
of road and rail as feeder modes for these inter-regional maritime services,
connecting with inland flow origins and destinations and, in some cases,
acting as land bridges. As noted by Kopp (2006), ‘there is widespread
agreement that the reduction in long-distance transport and communica-
tions costs has been an important determinant of today’s globalization’.

Trade costs can be influenced by different factors, described by Deardorff
(2005). Trade costs (especially transport costs) can be important and can
reduce the amount of international trade by making it unprofitable. This
is a problem that is often faced by landlocked, developing countries,
which as a result of their geographical disadvantage face “specific chal-
lenges in their attempts to integrate into the global trading system, mainly
because goods coming from or going to a landlocked country are subject
to additional trade barriers such as lengthy border-crossing procedures’
(UNCTAD, 2007).

The costs of transporting goods from one international location to another
(the resource cost of transportation) is probably the most important cost
of trade for most products. This cost varies with distance, weight and bulk
density of the product, and its handling requirements in transit. Other
costs of international trade include insurance (which is related to size and
value), financing (which varies depending on the elapsed time between
production and receipt of payment), and financial fees (resulting from
trading across national borders and often using more than one currency)
(Deardorff, 2005).

Time is another important factor in the cost of international trade
(Deardorff, 2005). Time is required to transport the good from its origin to
its destination, as well as to load and unload it, and to process the good
and the vehicle through customs clearance and border crossings. Given
that it takes time to carry out international transport of goods, it is neces-
sary for companies to hold stock. This stockholding incurs several costs
in terms of warehousing costs, interest payments, and depreciation costs
associated with physical deterioration or change in consumer tastes. In
trying to minimize these time-related costs, it is important to choose the
fastest possible means of transport.

Hummels (2001) has noted that time delays and the variability of transit
times are of greater concern to shippers than direct transport costs, as they
affect companies’ ability to meet agreed delivery schedules and therefore
necessitate large stockholding. The author has used the costs of different
modes of transport to infer the costs of time from the amount that firms
are prepared to pay to reduce it. His results suggest that a one-day delay
in shipping leads to an average cost equivalent to a 0.8 per cent tariff.
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Trade costs are high. Broadly defined, trade costs include all costs
incurred in getting a good to a final user other than the cost of producing
the good itself. An estimate of the ‘representative’ tax equivalent of trade
costs for industrialized countries is 170 per cent of the ‘original’ value. This
estimate includes 74 per cent international trade costs (such as transport
costs and border-related trade barriers) and 55 per cent local distribution
costs. The international transport costs comprise direct freight transport
costs as well as a 9 per cent tax equivalent of the time value of goods
(Anderson and Wincoop, 2004).

Traditionally for international goods movement, air transport has been
used for products that are time-sensitive and valuable, and sea has been
used for lower-value products that are less time-sensitive. However, ever-
longer international road and rail transport options are becoming viable
as a result of infrastructure improvements and international agreements.
These land-based modes are likely to increase their modal share of inter-
national goods movements as they offer services that are cheaper (but
slower) than airfreight and faster (but more expensive) than sea.

However, the quantity of goods transported internationally by land
modes is still very small in comparison with domestic road and rail freight
movements.

RECENT TRENDS IN INTERNATIONAL FREIGHT
TRANSPORT VOLUMES BY ROAD AND RAIL

European Union (EU)

For the 11 EU Member States with consistent data, the proportion of
tonne kilometres for international road haulage increased slightly from
22 per cent in 1995 to 26 per cent in 2005 (European Communities, 2004,
2007). This represented an increase of 52 per cent in absolute terms, given
the overall growth in road activity during this period. Of the cross-border
volume for this sub-set of member countries, 90 per cent in 2005 was
between adjacent countries. For the EU-25 countries (excluding Greece
and Malta), 30 per cent of road freight volumes in 2005 were cross-border
in nature, with 15 per cent of the cross-border volume being cross-trade,
representing the greater incidence of transit traffic in certain Eastern
European countries (European Communities, 2007).

By contrast, international flows are more significant in the rail market.
Fifty-one per cent of rail freight volumes in the 25 EU countries in 2005
were cross-border in nature (European Communities, 2007). As with road,
the vast majority of this volume was between adjacent countries, with
just 20 per cent of the total international volume transiting intermediate
countries. While no consistent statistics over time exist at the European
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Table 23.2  US trade with Canada and Mexico by road and rail, 2006,
in million (m) tonnes per year

Exports from United States Imports to United States

Mode share (%) Tonnes (m) Tonnes (m) Mode share (%)
Canada

42 59 Road 62 21

21 30 Rail 76 26
Mexico

38 31 Road 28 20

26 21 Rail 11 8

Source: adapted from NATSD, 2009

level, analysis of trends in individual countries reveals the growing share
of international flows for national rail systems. For example, international
rail freight increased from 37 per cent of all rail freight in Germany in 1995
to 47 per cent in 2005, and in the Netherlands the increase was from 76 to
79 per cent (European Communities, 2003, 2007).

North America

The North American Transport Statistics Database (NATSD) does not con-
tain detailed and consistent time series data relating to intra-North American
trade by transport mode; these data have been published only since 2004
(NATSD, 2009). Table 23.2 summarizes the road and rail freight flows
between the United States and Canada and Mexico in 2006. These two
modes are dominant for exports from the United States, where 60—65 per
cent of tonnage is by road or rail, whereas water transport and, in the case of
Canada, pipeline, are important modes for imports to the United States.

In 2002, international road freight accounted for just 2 per cent of
total road freight lifted to, from and within the United States. The corres-
ponding figure for international rail was 6 per cent (measured in tonnes
lifted — freight delivered to a port will be counted as national rather than
international for road and rail movements). In combination, road and rail
represented 32 per cent of international tonnes lifted to and from the
United States (importsand exports combined) (Office of Freight Management
and Operations, 2007).

Europe to/from Asia

Travel distances between Europe and Asia are generally far shorter by land
than they are by sea. This is especially true if the origin and/or destination
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Table 23.3  Estimated transport of full-load containers between Europe
and China in 2005 (million full-load TEUs)

Westbound Eastbound Total
Sea transport 4.5 2.5 7.0
Rail <0.2 <0.1 <0.3
Road (truck) <0.03 <0.03 <0.06

Source: US Chamber of Commerce, 2006

are inland. Rail services from China to Europe via Central Asia that take
approximately 20 days could be provided, whereas this takes approxi-
mately two weeks by sea. It has been estimated that travelling from Europe
to Asia by road would take approximately two weeks (ECMT, 2006).

At present, the major trans-Asia land routes are rail routes, including
the Trans-Siberian, the TRACECA corridor, and the southern route via
Turkey and Iran. Road routes can be preferable to rail routes in Asia in
terms of the denser coverage they provide to larger towns. In addition,
the physical terrain in the south of the continent is often better suited to
road than rail.

China is currently developing a country-wide network of road and rail
infrastructure that will link up with connections to Kazakhstan, Mongolia
and Russia. The reopening of the border between China and Kazakhstan
for commercial trade has resulted in the recommencing of long-distance
freight flows by (road and rail) land between the two continents. However,
volumes of intercontinental freight flows remain small at present. These
land routes are mostly used for the transport of commodities such as coal,
agricultural products, iron and oil, and bulk goods. Only very limited
quantities of containerized cargo are transported over these land routes.
Table 23.3 shows the estimated modal split for containers between Europe
and China. This reflects the fact that maritime transport still dominates
these container flows by far (US Chamber of Commerce, 2006).

INTERNATIONAL ROAD FREIGHT TRANSPORT:
RECENT DEVELOPMENTS AND CHALLENGES

Infrastructure developments

The basic infrastructure for international road transport is available, but
‘missing links’” constrain route choice. In addition, insufficient capacity on
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some corridors and the poor quality of infrastructure add to the cost
and time of road transport. There is also a general lack of infrastructure
facilities, such as inland container depots, particularly at border crossings,
to support the consolidation and distribution of goods and transhipment
between road and rail services (UNESCAP, 2003).

The International E-road Network in Europe (E-road = a European
road numbering system) lists the road routes followed by the traffic arteries
defined in the European Agreement on Main International Traffic Arteries
(AGR) signed at Geneva in November 1975 (UNECE, 2007). The AGR was
extended in 2000 to include the E-road network for the then new UNECE
member countries in the Caucasus and Central Asia. This resulted in the
international road network in these countries, which extend right up to
the borders with China, also being ascribed ‘E’ numbers As well as estab-
lishing a coherent road network, the AGR set in place minimum technical
requirements to which E-roads should be constructed.

Asia also has a dense road network which links major cities, especially
in the southern part of the continent (including India, Pakistan and the
South-East Asian peninsula). The planned Asian Highway Network
(UNESCAP, 2009) aims to provide road transport infrastructure linkages
to and through the region. It is already a network of 141,000 km of stand-
ardized roadways joining 32 Asian countries with linkages to Europe.

One of theleading European infrastructure policy is the Trans-European
Transport Network “TEN-T’, established in 1993, which involves transport
infrastructure projects to help put in place high-quality trans-European
transport networks. It is intended to overcome problems associated with
missing transport links and existing bottlenecks. Fourteen priority projects
were established in the EU-15 in 1996; this was extended to 30 priority
transnational axes in 2004 following the accession of new Member States
(EU-27). In 2007, discussions commenced on modifications to the major
TEN-T axes to neighbouring countries. This involves TEN-T being re-
defined to include the EU’s neighbours, towards the CIS and Central
Asian countries along key transport corridors (ECMT 2006, European
Commission 2005).

While the construction and improvement of road infrastructure is impor-
tant in the development of international road freight, there are additional
factors necessary in order to create a successful and efficient road network.
This includes standardization and harmonization of many other factors
besides the quality of road construction, such as traffic regulations, vehicle
regulations and traffic technologies. Specific factors that need to be taken
into account in standardizing and harmonizing the road network include:

® the systems adopted for traffic management (including the policies
and technology used);
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® Dborder-crossing arrangements and dwell-time caused by customs
policies;

® road signage and information, including traffic conditions and
roadworks;

® truck stop facilities (including eating and resting locations and services
for drivers);

® emergency operations — calling a single number, minimum guarantee
response time etc;

® repair, maintenance and emergency vehicle services (in case of vehicle
breakdowns);

® disaster management systems (fire brigades etc).

Several conventions concerning international road transport can help
in the standardization and harmonization of international road net-
works. These include the Convention on Road Traffic, which helps to
harmonize road traffic rules, the Convention on Road Signs and Signals,
which has produced a large set of common signs and signals to use,
and the TIR Convention, which allows trucks loaded with goods to cross
several borders without customs controls and without payment of duties
or taxes.

Policy/regulation

Agreements between countries in international road freight
transport

International road freight operations by definition involve goods vehicles
moving between two or more countries as part of a delivery or collection.
Some international trips can involve the vehicle or goods passing through
(ie transiting) many different countries in order to get from the point
of collection to the point of delivery. Different countries tend to have
developed varying national rules governing goods vehicles, goods move-
ment and driver regulations. In order to overcome the main differences,
it was necessary to develop conventions that govern international road
freight operations. The international community has, over the years,
adopted several international legal instruments that contain provisions
intended to assist international road freight operations, including gaining
access to seaports via transit traffic through neighbouring countries.

The four main legal instruments addressing transit traffic and customs
transit are (UNCTAD, 2007):

® Convention and Statute on Freedom of Transit, 1921 (entry into force
31 October 1922; 50 parties);
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® General Agreement on Tariffs and Trade (GATT), 1947, now part of
GATT 1994 (provisional entry into force 1 January 1948; 150 members
of the World Trade Organization (WTO));

® Convention on Transit Trade of Land-Locked States, 1965 (entry into
force 9 June 1967; 38 States parties);

® United Nations Convention on the Law of the Sea, 1982 (entry into
force 16 November 1994; 155 States parties).

In addition, the General Agreement on Trade in Services (GATS) extends
the GATT’s principles of freer and fairer trade in goods to services as
well, which includes freight companies looking to do business abroad
(Latrille, 2007).

International legal instruments are complementary to regional, corridor
and bilateral transport and transit agreements and are often referred to in
such agreements on transport as well as in those on infrastructure, storage
and general trade terms (UNCTAD, 2007). Several regional cooperation
organizations have established transit and/or transport agreements. Many
countries have traditionally entered into bilateral agreements on particular
aspects of cooperation. In road transport, such agreements have often been
needed to allow a transport operator in one country to carry out bilateral
transport operations, third-country transport operations or transit trans-
port operations through another country.

A transit corridor agreement is an agreement concerning a designated
route between two or more countries along which the corridor countries
have agreed to apply specified procedures. These agreements tend to be
very focused on corridor and transit issues, such as infrastructure, customs,
border crossings and vehicles. An example of this type of arrangement is
the Walvis Bay Corridor Group, which was established in 2000. This com-
prises public and private stakeholders along four transport corridors in
southern Africa, all connecting with the port of Walvis Bay in Namibia.

Liberalization of international road freight transport

The European Union provides an example for liberalization of interna-
tional road freight transport movements between Member States. The
Treaty of Rome provided for the establishment of a common transport
policy, based on principles of free market economics, which was intended
to remove obstacles to free competition between transport operators from
different countries. Multilateral Community authorizations were introduced
in 1969, which gradually replaced bilateral agreements between countries.
The establishment of the Single European Market was the catalyst for full
liberalization in international road freight, with the removal of these multi-
lateral authorizations and the introduction of European Community licences.
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Full liberalization of international road freight was completed by 1998.
Operators based in a Member State need only comply with two require-
ments to be able to carry goods between any EU countries: i) to be recog-
nized as a professional road transport operator and ii) holding a European
Community licence. To be recognized as a professional operator it is
necessary to meet three qualitative criteria: good repute, financial standing
and professional competence. Any operator who meets these requirements,
and who meets any other national market access regulations, obtains a
Community licence. This then allows it to carry out international trans-
port operations in the entire geographical area of the EU (ECMT, 2005).

The European Commission has put in place harmonized social regula-
tions to ensure that full liberalization does not lead to competition distor-
tions brought about by national differences in factors such as labour rates.
These regulations cover issues such as working hours, driving time and rest
periods for drivers, and periodic technical inspection of motor vehicles
and their trailers.

A recent study tended to show that deregulation had a large positive
effect on the growth of international trucking and that EU liberalization
was not leading to a shift in the demand for international road freight
towards low-wage countries (Lafontaine and Malaguzzi, 2009). However,
there is an ongoing controversial debate about policy design, modalities
and rules of road freight liberalization, since cross-border traffic between
many countries is still facing elementary operative problems due to
diverse dysfunctions at the infrastructure, technology, security and policy
compliance levels (Snitbhan et al, 2004).

Operations

Coping with growth in international road freight transport

Growth in world trade together with road and rail infrastructure improve-
ments has made the possibility of land-based international freight solu-
tions easier over time. One way in which logistics service providers can
enter into foreign markets is through the establishment of operating centres
in other countries and gradually increasing their networks. Other firms
prefer mergers, takeovers or strategic trading alliances with operators based
in other European countries as a means of becoming more international.

The growing internationalization of business has forced companies pro-
viding logistics services to consider their own strategies to meet these new
needs. Service providers need to determine the extent to which they can
meet all the service requirements of a European business or whether they
can realistically meet only part of those needs. There is a potential mismatch
between the logistics demands of European companies and the ability of
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any service provider to meet these demands. This often results in dis-
appointment when a manufacturer decides to rationalize its logistics net-
work and seeks to reduce the number of service providers. In many cases
the manufacturer finds that there are few logistics service providers that
wish to take on the commitment of handling all its European activities.

Providers of logistics services need to be concerned with two dimen-
sions to their activities in the first instance: geographical scope and range
of services. A consideration of these two dimensions highlights how chal-
lenging it really is for the logistics service company to be able to provide
‘one-stop shopping’ for a customer. Some companies already provide
what can be described as European services, in the sense that they are
the long-distance links in a network used by manufacturing companies.
This provision of services is evident in the case of airlines, shipping lines,
freight forwarders and integrators. It is clearly at the level of local and
national distribution that internationalization of service provision has
been slowest to develop.

A broad range of logistics activities can be found. Freight transport and
warehousing services have been widely available for many decades,
together with documentation services to support the flow of products. In
recent years, logistics services providers have begun to offer a wider range
of services, such as final assembly of products, inventory management,
product and package labelling, product tracking and tracing along the
supply chain, order planning and processing, and reverse logistics systems
(which tackle the collection and recovery of end-of-life products and used
packaging in the supply chain).

The very different nature of global markets means that logistics providers
wishing to provide for a growing demand for international services adapt
their approaches for different markets. International transport companies
engaged in cross-border work already understand that strategies may
need to be tailored to the particular country of operation. Clearly the
most ambitious strategy is to provide a truly global service. Several major
logistics services providers are working towards achieving this, but it is a
challenging goal. The foundations for the multi-domestic strategy appear
to lie in the successful duplication of domestic services in other countries.
The original services are, of course, adapted as required.

Tackling crime against road freight

International road freight drivers are prone to criminal attacks on their
vehicles and the goods they carry as well as attacks on themselves. The
fact that such operations are taking place in foreign countries, and some-
times in isolated locations, makes drivers more prone to such attacks
than in domestic operations. A recent study investigated assaults on
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international road freight drivers in 2005/6 (IRU, 2008). The main findings
included (IRU, 2008; Crass, 2007):

® 17 per cent of all drivers interviewed have suffered an attack during
the five-year period;

® 30 per cent of attacked drivers have been attacked more than once;

® 21 per cent of drivers were physically assaulted;

® 60 per cent of the attacks targeted the vehicle and its load, while the
remaining 40 per cent were related to theft of the driver’s personal
belongings.

Preventative measures to reduce crime and theft problems are challen-
ging since only a few success stories have been reported within the road
transport network.

FACTORS INFLUENCING RECENT TRENDS IN
INTERNATIONAL RAIL FREIGHT TRANSPORT

Infrastructure

The most critical physical requirement to allow cross-border rail freight
traffic is an active network connection. In some countries, rail networks
are domestic in nature, and cross-border links have either never been con-
structed or have ceased operation. For example, in Latin America, links
that previously existed between Colombia and Venezuela, and between
Guatemala and El Salvador, are no longer present (ECLAC, 2003). In
Europe, the various national railway networks are relatively well inter-
connected, although the quality of the international links can often be
sub-standard compared to domestic corridors. Where a physical cross-
border connection does exist, one of the biggest infrastructure constraints
for international rail flows is the historical decision made by different
countries to adopt a different track gauge (ie the distance between the
two rails) when constructing their rail system. Two main gauges exist,
metric (1,000 mm) and standard (1,435 mm), but there are others in certain
parts of the world. Where different gauges are found, time and cost are
added to the rail cross-border transfer because the goods themselves need
to be transferred between rail wagons, or the wagons need to have their
axles changed for onward transport on the other gauge.

Examples where gauge differences exist at international borders include:

® Southern Brazil is metric gauge whereas Uruguay and Argentina have
standard gauge networks; only the link to Bolivia is compatible with
Brazil (ECLAC, 2003).
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® France has standard gauge track, but traditional routes in Spain and
Portugal have different gauges, 1,672 mm in Spain and 1,664 mm in
Portugal; new high-speed lines on the Iberian peninsula are being
constructed to the standard gauge (European Commission, 2005), but
freight will have to continue using the traditional routes where the
difference in gauge will persist for the foreseeable future.

® In Asia, at least five different track gauges exist, ranging from metric in
much of South East Asia up to 1,676 mm in the Indian subcontinent;
China has generally adopted standard gauge track, while Russia has
a broader 1,520 mm gauge.

Another infrastructure-related issue is that of differing voltages on electri-
fied lines, which have traditionally required a change of locomotive at
border crossings. This tends not to be as significant an obstacle as track
gauge differences, though, since a locomotive change can be completed
in a shorter period of time than re-gauging the wagons on an entire train.
In many cases, diesel locomotives are used for cross-border services (even
where systems are electrified) and multi-voltage electric locomotives have
been introduced to operate internationally.

A number of initiatives have been developed to try to better integrate
domestic rail networks to provide higher-quality long-distance corridors,
notably in Europe (RailNetEurope, 2009). Elsewhere, political alliances
and/or disputes have had an influence on the continued use of existing
cross-border infrastructure or the provision of new routes. For example,
the break-up of the Soviet Union and subsequent unrest in much of the
Caucasus region led to many of the rail routes linking Russia, Armenia,
Georgia and Azerbaijan being abandoned and international rail freight
volumes declining (Jackson, 2008). New links within this region are now
proposed, together with external routes to Turkey and Iran which may
eventually form part of strategic long-distance international corrid